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Illustrated above is a twenty-two ton Moving Cross-Head for 
a 2500 ton Press. This and other units illustrated at the left 
are typical of thousands of Steel-Weld Fabricated parts and 
assemblies produced and machined by Mahon for hundreds 
of manufacturers of heavy machines and equipment. If parts 
of your product could be redesigned and produced to better 
advantage through Steel-Weld Fabrication, or, if you 
require a limited number of large heavy pieces, in which 
pattern costs are a consideration, you can turn to Mahon 
with complete confidence . . . personnel and facilities are 
available within the Mahon plant to do the complete job 
from drawing board to finished machining. You will find in 
the Mahon organization a unique source with complete 
ultramodern fabricating, machining and handling facilities to 
cope with any type of work regardless of size or weight... 
source where skillful designing and advanced fabricating 
technique are supplemented by craftsmanship which assures 
a smoother, finer appearing job embodying every ad- 
vantage of Steel-Weld Fabrication. See Mahon’s Insert in 
Sweet's Product Design File, or write for further information. 
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Another new development using 





HE cost of damage to electronic 

or other sensitive instruments in 
shipping is high, so that special pack- 
aging is needed to guard against such 
injury. See how well this new Geon 
vinyl sponge does the job! 


It can be molded to fit the shape, 
for exact and firm “holding”. Then, 
with a top layer of the sponge, the 
instrument is completely and safely 
covered. Noextra wrapping is needed. 


Because this Geon vinyl sponge is 
resilient and shock-resistant, it cush- 
ions instruments against damaging 


B. F. Goodrich Chemical raw materials 


bumps and jars. And because the 
sponge is made of Geon, it also re- 
sists aging, alkalis, oils, greases and 
many chemicals. A material that has 
wide possibilities for packaging op- 
tical instruments, electrical equip- 
ment and other fragile objects! 


Perhaps this use of Geon may start 
you thinking how a Geon material— 
resin, plastic granules or latex—may 
help you solve a problem, develop or 
improve more saleable products. 
We'll help with technical advice, aid 
you in selecting the Geon material 
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This Geon vinyl sponge developed in 
B. F. Goodrich Chemical Co. laboratories 


How to pack a Fragile Baby! 


best suited to your needs. For infor- 
mation, please write Dept. GN-4, 
B. F. Goodrich Chemical Company, 
Rose Bldg., Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 








GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials 
2 


HYCAR American rubber 


GOOD-RITE chemicals and plasticizers ¢ 


HARMON colors 











MATERIALS & METHODS 









































A new electroplate claimed to be as resistant to tarnishing as chromium 
and more attractive in color is commercially available. It is a 65 tin- 
35% nickel alloy. The alloy plate is considerably harder than either of 
its constituents. Developed in England, the plating process is said to be 

little more complicated than a single metal plating operation, the com- 

position of the plate remaining quite constant despite changes in operating | 
conditions. The new plate is claimed to be capable of replacing nickel- 

plus-chromium on a thickness-for-thickness basis. 

















Also in England, a new group of aluminum-tin bearing alloys is being 
developed as an alternative to copper-lead. Containing 30% or more of tin, 
these alloys are softer than the copper-lead materials and are claimed to 
have good fatigue properties. Versatility can be increased by addition of 
copper. 








Another bearing material, being studied in Germany, consists of Sin- 

4 tered iron powder infiltrated with sulfur. Such bearings can be used under 

_ , high loading or high rotational speeds, at elevated temperatures, for con- 
a tinuous operation when the danger of closing the pores exists, where sol- 

| vents for organic lubricants are present, and in other places where routine 

x & lubrication is impossible. A corrosion-inhibiting action is also claimed. 

















In figuring the cost of sprayed organic coatings, don't overlook a new 
method of application rapidly taking hold — steam Spraying. Using steam 
instead of air as the propellant is likely to save money beca™se of: 1) 
material savings of 10 to 20%, 2) increased film thickness in Some cases, 
5) less reducing thinner needed, 4) fewer cleanings of spray booth needed, 
fore and 5) steam is often cheaper than compressed air. However, not all fin- 
\-4, & ishes can be applied successfully by this method, and some work better if 


nde they are modified for the steam process. 
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is seen by market dopesters. Main reason is the influx of foreign copper. 
However, some experts believe that the government's apparent decision to 
continue support of foreign currencies may make U. S. dollars less attrac- 
tive, and the foreign copper might be diverted to other markets. 


If you're having trouble getting seamless brass tube and pips, remember 
that DMS requires that 55% of the production be set aside for defense 
orders. Up to 40% of copper-alloy rod, bar, shapes and wire is being re- 
served, and from 15 to 30% of other copper and copper-alloy mill products. 























ors 
(Continued on page 4) 


ULY, 1953 








The Materials Outhook ovins 


Less aluminum will be available in this quarter. Imports frcem Canada 
have dropped and more is going into the natioual stockpile. The decline, 
however, will probably amount to only 2 to 3%. About 33% of total alumi- 
num production is being set aside for defense orders. 








New usesS for silicones are still being found. Silicone foam 
available. Silicone-glass pressure sensitive tapes are nearing commercial 
reality. Laboratory tests seem to indicate that silicone-based protective 
coatings can be made much more solvent resistant than heretofore. 
The possibilities are so broad, in fact, that a third major producer 





Silicones will. shortly enter the field. 


The silicone adhesive, incidentally, promises to be unusually versa- 
tile. It. retains high adhesive strength at temperatures ranging from —55 
to over 500 F. It tends to soften at higher temperatures, but still re- 
tains good pressure sensitivity and adhesion after long exposure at 400 F. 
(Adhesive strength is greatly increased by a 5=<min cure at about 480 F.). 
- « - And all this from a family of materials which has produced an anti- 
Sticking resin for mold release applications. 














Another. silicone product not yet available commercially is silicone- 
asbestos=-glass slot liner. The silicone resin-bonded glass-mica-glass lan- 
inate now being used in Class H electrical equipment can't take cold 
forming. The new material, substituting asbestos for mica, is ciaimed 














overcome this difficulty. 


Solid zirconium plate, % in. thick and weighing 1000 1b, has been suc- 
cessfully rolled. Zirconium-clad steel has been produced experimentally. 
But it will be a long time before civilian industry sees much of either. 
- « « A new clad metal now commercially available is copper on steel. 
Other clad metals still in the experimental stages include tantalum, alu- 
minum and Hastelloy F = all on steel. 














Porcelain enameling of assembled structures is now possible as a result 
of the development of a hand spray=-gun which shoots the ceramic through 
an acetylene torch, fusing it to the steel surface. Ordinarily applying 
and firing porcelain enamel are two separate operations, but this method 

‘combines them, eliminates the need for furnaces and makes this type of 
,coating more widely applicable. The process is still being tested. 











Phenolic glass low-pressure laminates, being touted in Some quarters 
as a heat-resistant material, may also find more ordinary applications in 
competition with polyester-glass. Recent improvements in fabricating char- 
acteristics are leading some designers to take another look at the greater 
strength of the phenolics. Inability to use pastel colors with the phe- 
nolics is still an important limitation, however. .. . Advent of phenolic- 

















glass molding materials which can be formed at much lower pressures than 


before may also enable the phenolics to cut in on some of the expanding 
"large plastics moldings” business. 
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reconditioned 
for only 
.50 
“4a 
q This Inconel® radiant tube is an old timer. 

eae : But it isn’t on its last legs yet — not by a long 

am fy sight. 

old @ At the ELEcTric AuUTOo-LITE plant in Toledo, Ohio, 


to i the tube racked up 15,000 hours of exceptionally 
good service. Exceptionally good, we say, because it 


. operated in a pit-type furnace used to batch anneal 
. small parts at 1,650° F. Few tubes last this long, 
4 as you've probably found from your own experience. 


After four years, a break finally developed — in the 
firing leg near the welded joint at the burner cast- 
ing. The rest of the tube was in excellent shape, so 





Auto-Lite engineers decided on a salvage job. 


Toledo’s INDUSTRIAL FABRICATING COMPANY re- 
bored the old burner casting and inserted a new 


ult 

nigh 8-inch section of 342” OD Inconel tubing with a 
ing ie wall thickness of .109”. Using an inert gas shielded 
oe arc welding process and “62” Inconel Filler Wire, 


of they joined the new section to the original casting. 
Then they butt-welded this assembly to the old 
Inconel tube. 


All it cost was $22.50 — and Auto-Lite has a recon- 
ditioned Inconel radiant tube that’s ready for many 
more hours of service. 


Reports of salvage operations on Inconel wrought 
furnace and heat-treating equipment are not un- 
usual, for Inconel is one of the most durable high- 
temperature metals available. Highly resistant to 
corrosion, embrittlement and destructive oxidation, 
Inconel serves dependably at temperatures up to 
2,200° F. Inconel welds are as heat-resisting and as 
corrosion-resisting as the alloy itself. 
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ADDING NEW LIFE. When 
one of the first Inconel radiant 
tubes ever installed developed 
a break in the hot leg after 
four years’ use, it was quickly 
and inexpensively repaired by 
welding in a new 8-inch sec- 
tion. Note the perfection of the 
completed weld. 
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You'll find a great many additional facts about this 
important alloy in the bulletin, Inconel, Workhorse 
for High Temperatures. Your copy is ready and wait- 
ing. Write for it now. And consult your distributor 
of Inco Nickel Alloys for the latest information on 
availability from warehouse and mill. Remember, 
too—it always helps to anticipate your require- 
ments somewhat in advance. The International 
Nickel Company, Inc., 67 Wall St., New York 5. N.Y. 


Inco Nickel Alloys 


Inconel 


.. for Long Life at High Temperatures 
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Electron bombardment of polyethylene . . 


. makes a difference at 250 F. 


Polyethylene To Be Toughened 


By Electron Bombardment 


G-E Is Developing Commercial Process 


It has been known for many years 
that plastics could be cured by 
bombarding them with high-energy 
electron beams. Now, for the first 
time, this technique seems to be gain- 
ing some commercial interest. 

According to Dr. C. G. Suits, 
General Electric vice president and 
director of research, a few seconds’ 
bombardment with electrons from a 
million-volt X-ray machine makes 
polyethylene bottles stand up under 
steam-sterilization. This toughening 
he says, will permit more widespread 
use of these containers for packag- 
ing and storing pharmaceuticals and 
biological fluids. 

“It now appears that polyethylene 
dishes exposed to electrons will re- 





tain their shape in the hottest dish- 
washers,” he adds. ‘Exposure to the 
powerful electron beam substantially 
raises the flow temperature of these 
plastics. 

“This toughening process also in- 
creases the resistance of plastics to 
destructive action of many solvents. 
Before the ‘curing’ process was per- 
fected, many plastics disintegrated in 
contact with such solutions.” 

The electron beam is produced by 
removing the tungsten target from a 
million-volt resonant transformer- 
type X-ray apparatus and shooting 
the electrons out a small metal foil 
window. In most cases, 15 seconds’ 
exposure is enough to toughen the 
plastics. 





Essentially the ‘“curing’’ process 
cross-links the long, chain-like mole- 
cules called polymers which make up 
these plastics. It also looks like it 
will be possible to control the pat- 
tern of the electron beam so that 
only selected portions of the object 
are changed. This might make pos- 
sible several new ways of forming 
plastics. 

The process, now in the hands of 
GE’s Chemical Div. at Pittsfield, 
Mass., was the outgrowth of other 
work with the electron beams. Other 
techniques investigated include the 
selective solidification of liquid. sub- 
stances and the depolymerization of 
natural products such as cellulose and 
wood. 
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Measuring Thickness A _ Beta 


used to measure the thickness of coated tin plate on the new 
electrolytic line of U. S. Steel’s Columbia-Geneva Steel Div. 
Off-gage material is automatically diverted at the end of 


the line. 


Cheaper Stainless 
Around Corner? 


A ferrochrome alloy containing 
virtually no carbon is now being pro- 
duced at Marietta, Ohio, by Electro 
Metallurgical Co., a division of Un 
ion Carbide and Carbon Corp. Ulti- 
mately, this may mean lower prices 
for stainless steels. 

Now undergoing extensive tests 
throughout the steel industry, the 
new alloy is expected to help broaden 
the applications of stainless steels and 
to increase their effectiveness in many 
critical uses such as atomic energy 
applications, various types of chem- 
ical equipment and jet aircraft. 

The new alloy, called Simplex fer- 
rochrome, is made in the form of 
pellets about the size of a walnut. It 
is claimed that carbon content can 
be kept as low as 0.01% and that 
the pellets can be melted more rapid- 
ly than conventional grades of fer- 
rochrome. 

Developers of the process think it 
should bring about economies in the 
production of the extra-low-carbon 
stainless steels because of faster fur- 
nace Operation; and also make it pos- 
sible to obtain greater overall re- 

overy of chromium in the produc- 
‘ion of all grades of stainless steels. 
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Gage is being 


soqe 
Silicone Rubber 
silicone rubber, Dow Corning Corp. recently boosted its pro- 





Anticipating increased demand for 


ductive capacity by 500,000 lb of Silastic per month. The new 
facilities are housed in what is said to be “the largest silicone 


rubber plant in the world” in Midland, Mich. 


Pure Silicon Here— 
Boon to Transistors 


To Compete with Germanium 


The glamor gadget known as the 
transistor got another boost recently 
with the announcement by Du Pont 
of a process for manufacturing pure 
silicon. 

Although the possibilities of silicon 
in the electronics field have not been 
fully evaluated, this element is of 
much interest because of its ability to 
withstand higher temperatures and to 
handle more power than other semi- 
conductors. 

Up to now, germanium has been 
used in transistors, but recent tests 
show that pure silicon will compete 
with it in some uses, and for many 
purposes silicon is the only material 
that will work. This is particularly 
true where temperatures of more 
than 170 F are involved; silicon 


seems to work up to at least 400 F. 
Another potentially important factor 
is that, whereas germanium is ex- 
tremely rare, silicon is one of the 
most common elements. 

It is believed that pure silicon may 
also prove important in rectifiers, 
where it would compete with sel- 
enium. The object would be smaller 
rectifiers with more capacity. 

At present, the entire production 
of pure silicon is coming from a 
small pilot unit at the Newport, Del., 
plant of the Du Pont Pigments Dept. 
The current price tag is $430 a 
pound. In this form it is a brittle, 
gray, sparkling element with crystal- 
line appearance. Its specific gravity 
is 2.4 which makes it a little lighter 
than aluminum. 












News Digest 





Platinum Pen Tip 
Electropolished 


What is claimed to be the first 
successful electropolishing of a platt- 
num-base metal is now being used 
in production by the Parker Pen Co., 
Janesville, Wis. 

The operation was adopted to pro 


duce precisely rounded sphere tip 
on the company ’s fountain pen 
points. This tip is formed from a 


platinum-base metal pellet and must 
have a fine finish if the pen is to 
have smooth writing qualities. 


According to Dr. Arthur W. Peter- 
son, the firm’s chief metallurgist, 


the operation has been tested thor- 
oughly and its now part of the com- 
pany’s manufacturing processes. De- 
tails of the electrolytic bath were not 
announced. The process was de- 
veloped by Robert Shuman, associate 
Parker metallurgist. 

Previous hand methods of finish- 
ing the points used grinding abra- 
sives, which sometimes left scratches 
that could not be removed by burn- 
ishing. Particularly difficult to reach 
during the old process was the tiny 
slit which runs down the center of 
every pen point. Minute flaws which 
produce friction and make a pen 
‘scratch’ sometimes remained near 
the slit in the pellet after the old 
process. 








Continuous Board is made froin wood and wood waste by the Barirev Press 


recently introduced in this couniry. 
requires only three men to operate. 


off the press at 20 fpm. 


Latest in Wood: 





The machine is 131 ft long, weighs 200 tons and 


The continuous panel shown here is coming 


Continuous Panel— 


High Grade, Low Cost 


The trend toward better wood uti- 
lization was underlined recently by 
the introduction in this country of the 
Bartrev Press. This new machine, al- 
ready in operation in England, con- 
verts wood and wood wastes into 


What They Said...... 


PLASTICS MOLDINGS ‘Today, 
due to the larger equipment being 
employed, we can mold _ thermoset- 
ting parts up to 60 Ib, with a draw 
of 24 in. and an area of 24 by 
in.”—A. N. Williams, general sales 
manager, Plastics Div., General 
American Transportation Corp., Apr. 
15, 1953. 


RESOURCES “There is a rather 
widespread recent tendency to con- 
clude that we are on the way to be- 
come a ‘have-not’ nation. Curiously 
enough, this conclusion has been 
accepted chiefly by the economists. 
It is not accepted in large part by 
those who should be in the best 


position to appraise the situation- 
mining geologists.”—Thomas No- 
lan, Asst. Director, U. S. Geological 
Survey, Apr. 10, 1953. 


ALUMINUM CONSUMPTION 
‘When this country last attained 
similar level of aluminum produc- 
tion, during the war year 1943, about 
80% of it went into military aircraft. 
Now the military share of the total 
runs to 25 or 30% and of that 
probably no more than half goes into 
military aircraft. The other 70% 
is being fanned out to almost the 
whole range of civilian industry . . 

-R. S. Reynolds, ]r., President, Rey- 
1953. 


weld Metals Co.., May 


high quality all-wood panels on a 
continuous basis. 

The developer of the machine, Bar- 
trev Limited, thinks the new 
should have the same effect on thx 
wood industry as 
duction of glass, strip steel and alumi- 
num had in their respective industries. 
According to William J. Fishbein, 
British industrialist who headed a 
14-year research and development 
program on the press, ‘the Bartrey 
Press brings scientific quality control 
and straight-line mass production 
methods to the wood industry for the 
first time. 

“Because of these two factors,” he 
says, ‘the Press produces a high 
rade, low cost, continuous wood 
panel which will sell for three to 
nine cents a square foot at mill 
level.”” He thinks the new material 
will have a great effect on the price 
structure of materials like lumber, 
plywood and hard board. 

The board produced by the press 
is said to be uniform and warp-re- 
sistant. It can be worked with ordi- 
nary wood-working tools. Metal foils 
and laminates can be bonded directly 
to the board during the manufactur- 


press 


the continuous pro 


(Continued on page 148) 
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Big Squeeze A 14,000-ton extru 
sion press, claimed to be the largest 
ever erected in this country, is now 
installed at Alcoa's Lafayette, Ind. 
plant. Also being installed is a huge 
“stretcher”, four times as powerful 
as any in use, which is used to relieve 
the strains in the extruded aluminum 


part Ss. 


Loose Joints A flexible joint for 
the fuel lines connected to jet wing 
tanks has been developed to mini- 
mize shock damage and resultant fuel 
leaks caused by air pockets. 


Stranded Electrodes Electrode 
wire is now being made by stranding 
together separate ductile constituent 
wires which, when deposited, pro- 
duce homogeneous deposits of de- 
sired properties. The technique was 
developed for depositing certain com- 
positions of weld metal, such as 
aluminum bronze and lead-tin bear- 
ing bronze, which have good proper- 
ties but cannot easily be drawn into 
continuous homogeneous wire for the 
inert-gas shielded consumable-elec- 
trode arc welding process. 


Substitute Stabilizer Suitable 
chromium and titanium additions to 
18:8 chromium-nickel weld metal 
are a satisfactory substitute for the 
usual columbium addition, it has been 
found. Corrosion resistance compara- 
ble to type 347 and 308L electrodes 
was obtained with a chromium level 
of 22%. 


Rubber About two-thirds of the 
rubber used in the United States in 
1952 was synthetic, according to one 
rubber executive. 


Plastic Bubbles Infinitesimal hol- 
low plastic spheres are being used to 
cut evaporation losses of stored re- 
troleum. The ‘“‘Microballoons” meas- 
uring 0.0001 to 0.003 in. dia., float 
on the top of the oil, forming a 
foamy cushion that lowers the effec- 
tive vapor pressure. 


All-Al Tank The first mass-pro- 
duced all-aluminum ground vehicle, 
unveiled recently, is an amphibious 
cargo carrier. Its light metal con- 
struction makes it easily airborne, and 
the Army intends to use it for non- 
armored, noncombat duty. 
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Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 
inserts, assemble the contacts with screws, and the 
job’s done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over meta: rods or tubes. Stir your 
imagination? Write for more facts today. 


Machining from rod or tube 


Oe, ————® Punching from sheet 


(o) Molding is economical... 


a Even with complicated inserts. 





ACE rubber and plastic products 





2 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET » NEW YORK 13, N. Y. 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 








THERMAL CONDUCTIVITY, REFLECTIVITY 


CONSIDER USE OF ALUMINUM ALLOYS WHERE HEAT CONDUCTION 
OR RADIANT HEAT REFLECTION IS REQUIRED 


Ar first glance it may appear to be a 
paradox that aluminum is both a good 
thermal conductor and a good reflec- 
tor of radiant heat, but two separate 
phenomena and properties are in- 
volved. 


Conduction is the process of heat 
transfer through a material by kinetic 
energy. Radiation is the transmission 
of energy from a source to a receiver 
through space by electromagnetic 
waves; those chiefly responsible for 
heat radiation are similar to but of no 
longer wave length than those for 
light. When absorbed, the radiant en- 
ergy increases the temperature of the 
absorbing body. 


The possession of these two dis- 
tinct properties—thermal conduction 
and radiant reflectivity—has proved 
of outstanding value in many success- 
ful applications of aluminum, espe- 
cially as they are combined with such 
other properties of aluminum as cor- 
rosion resistance, light weight and 
strength, workability and economy. 


Aluminum best conductor 
on weight basis 


Of the commercial metals aluminum 
ranks second only to copper in ther- 
mal conductivity on a volume basis. 
On a weight basis, however, alumi- 
num has the highest thermal conduc- 
tivity, with various aluminum alloys 
being superior to copper by a wide 
Margin. 


The relationship between some 
aluminum alloys and other metals 
with respect to thermal conductivity, 
as illustrated in the charts in the next 
column, shows why aluminum is 
worth considering where it is neces- 
sary to conduct or dissipate heat. 

Localized “hot spots” resulting from 
use of a metal of inferior conductivity 
are troublesome and reduce efficien- 
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RELATIVE THERMAL CONDUCTIVITY BY VOLUME 


METALS 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 





Copper 


Aluminum — 


28-0 
50S-0 


Red Brass 


Aluminum — 
13 Alloy” 


356 Alloy’ 


Nickel 
Cast Iron — 
Steel 


Stainless 
Steel 



































t' condition 
uminum, 1% zinc 








RELATIVE THERMAL CONDUCTIVITY BY WEIGHT 
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cy, whether they occur in a cooking 
utensil or in a more complex applica- 
tion. 


How aluminum’s high thermal con- 
ductivity can greatly improve effi- 
ciency is demonstrated by its use in 
internal combustion engines, where 
one of the major problems is high 
temperature in the engine envelope. 
By dissipating heat rapidly, alumi- 
num cylinder heads reduce tempera- 
ture in the combustion chamber by 
as much as 100° F., thereby making 
it possible to obtain higher compres- 
sion ratios by preventing detonation 
caused by a “hot spot.” It has been 
found also that aluminum cylinder 
liners surfaced with hard plating have 
given a very considerable power in- 


crease over cast iron liners because 
of better heat dissipation. 

More and more, the trend is to- 
ward greater utilization of aluminum 
to produce higher performance en- 
gines. In fact, power plants made al- 
most entirely of aluminum are built 
not only for aircraft but also for 
marine application, tanks, trucks and 
such popular, work-saving products 
as power lawn mowers and portable 
chain saws. The light weight, corro- 
sion resistance and workability of 
aluminum are beneficial as well in 
their design, manufacture and opera- 
tion. 


The thermal conductivity proper- 
ties of aluminum also play a part 
in its use in torque converters (dis- 
cussed in No. 1 of this information 
series, dealing with “Light Weight 
with Strength”) by eliminating the 
need to make special provision for 
cooling to handle heat generated dur- 
ing operation. 


An interesting specialized use of 
aluminum’s conductivity, made prac- 
tical because aluminum can be eco- 
nomically rolled to thin foil, is seen 
in cigarette-proof tables, desks and 
counter tops. A layer of foil just be- 
neath the surface dissipates heat from 
the burning tip of a carelessly laid 
cigarette so rapidly that there is no 
scorching or burning. 


Aluminum reflects 
Short, long waves 


Aluminum is highly reflective to both 
short wave (solar) and long wave ra- 
diant energy. Possession of this qual- 
ity means also that aluminum is char- 
acterized by low absorption of solar 
heat and low emissivity, or radiation, 
of long waves. 


PLEASE TURN TO NEXT PAGE 
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In per cent, reflectivity plus ab- 
sorption, or reflectivity plus emis- 
Sivity, equals 100. Although polished 
aluminum surfaces such as bright 
aluminum foil have the highest reflec- 
tivity, up to 95% or 97%, even aged 
mill finish aluminum sheet retains 
this property to a marked degree. 

The table below gives approximate 
values of these properties for alumi- 
num in comparison to some other 


surfaces: 





EMISSIVITY, ABSORPTION OF VARIOUS MATERIALS 
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Radiation in %* (Short Wave 


50-150°F 1000°F 
New Aged New Aged New Aged 





5 10 5 iS 
20 | 20 | 20 | 40 
20 | 40 

| 75 50 


88 





90 
| 98 
Transporent** 


98 


Stee! Sheet 











*Per 


** Actually 











Reflectivity useful 
in varied ways 


Inasmuch as radiant heat is fre- 
quently the major source of the total 
heat load, examination of these val- 
ues shows why designers in various 
fields are making more use of alumi- 
num to solve different problems. 

It is obvious also how an aluminum 
roof makes a building cooler in sum- 
mer—it reflects a high percentage of 
the solar heat, and only a small per- 
centage of what is absorbed is re- 
radiated by long-wave emissivity to 
the interior—and why aluminum foil 
makes excellent reflective insulation, 
whether new and bright or old and 
dusty. 


Other ways in which the heat re- 
flective property is being used with 
substantial benefit include reflective 
shields behind radiant heaters, radi- 
ant heat baffles in residential furnaces 
and radiant heat shields to protect 
workers who must tend high-temper- 
ature industrial furnaces. 

Because of its low emissivity, a 
heating duct made of bare aluminum 
delivers more heat than other stand- 
ard types of duct construction. Com- 
prehensive tests (report available on 
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request) between 12-inch diameter 
round ducts approximately 100 feet 
long showed that a duct made of new 
aluminum gave a temperature drop 
of only 43° F., as compared with a 
61° drop for an asbestos paper cov- 
ered galvanized duct. 

It is possible, if so desired, to 
achieve directional radiation by 
painting or otherwise coating one 
side of aluminum and leaving the 
other side bare. When the metal is 
heated, the painted side will radiate 
heat but the bare side will emit little 
heat. 


Better vent and flue 
pipe of aluminum 


Use of aluminum in a double-wall 
construction, essentially an inner and 
outer pipe of aluminum sheet sepa- 
rated by a ventilated air space, has 
resulted in a highly efficient gas vent 
and flue pipe that fully meets Under- 
writers’ Laboratories, Inc., Type B 
requirements without restriction. 

The properties of aluminum as 
well as its design contribute to the 
value of this pipe. The inner pipe, 
being of small thermal mass (and of 
high conductivity, though that is of 
less importance), rises quickly to 
temperature when the gas appliance 
is turned on; it provides quick, strong 
draft, thorough removal of flue gases 
and elimination of condensation. 


Maximum insulation is provided 
by the low emissivity of both inner 
and outer pipes in conjunction with 
the insulative properties of the air 
space between them. The result is 
that this type of pipe keeps adjacent 
wood surfaces from exceeding 90° F. 
above room temperature, the UL 
limit, even when flue gas temperature 
is at the American Gas Association- 
permitted maximum of 550° F. In 
other words, aluminum makes pos- 





HOW ALUMINUM VENT PIPE WORKS 








. Inner pipe heats rapidly. 


. Low emissivity of outside surfaces of 
both pipes provides minimum radiation, 


. Ventilated air space provides high in- 
sulation. 


. Inside surface of outer pipe reflects 
radiant heat. 











sible a safer as well as a better oper- 
ating construction than other com- 
monly used materials. Other advan- 
tages from the use of aluminum are 
light weight with easier installation, 
durability through freedom from 
cracking or breaking, resistance to 
corrosive influences, and economy. 


Where heat flow occurs, 
investigate aluminum 


If heat transmission or reflection is 
involved in a design and application 
problem, it will pay to investigate the 
use of aluminum alloys. Along with 
high conductivity or reflectivity, 
other aluminum properties will pro- 
vide additional benefits. 


Kaiser Aluminum engineers ex- 
perienced in product design, develop- 
ment and fabrication will gladly as- 
sist you in getting the most from alu- 
minum’s unique combination of prop- 
erties. Call or write any Kaiser Alu- 
minum office, in principal cities. 
Kaiser Aluminum & Chemical Sales, 
Inc., Oakland 12, Calif. 
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MATERIALS & METHODS 
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by LEO WALTER, 
Consulting Engineer (England) 


Ultrasonics 


Ultrasonic vibrations rap- 


| idly remove tough oxide film 


from aluminum surfaces. This 
results in improved tinning 
and better joint properties. 


®@ ALTHOUGH  fluxless soldering, 
making use of ultrasonic vibrations, 
is being applied commercially in En- 
gland, it is relatively new to this 
country. In England the method has 
proved of greatest value for alumi- 
num and its alloys. 

Conventional soldering methods 
are not too suitable for aluminum 
because a tough oxide skin forms on 
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Surface defects in aluminum alloy castings can be repaired quickly by ultrasonic soldering. 


—The Answer to Aluminum Soldering? 


the surface which is not removed by 
ordinary non-corrosive fluxes. Strong 
corrosive preparations can be used, 
but these possess obvious disadvan- 
tages. Reaction occurs not only with 
the oxide, but. also with the base 
metal; and the danger of corrosion in 
a joint due to the inclusion of fluxing 
material is great, since these acids are 
active even at low temperatures. 

In the technique generally em- 
ployed a special solder is used. This 
is melted on the aluminum and the 
surface beneath is scraped with a 
sharp tool or scratch brush. Thus, the 
oxide is removed mechanically while 
the solder serves as a cover to exclude 
air. As the clean metal surface is 
exposed, the solder can flow and alloy 
with it. Such a method, involving 
manual abrasion, can be applied suc- 
cessfully to aluminum sheet, but can- 


not be used for thin wire or foil or 
for very small pieces of metal that 
cannot be conveniently handled. It is 
not adaptable to the continuous tin- 
ning of strip or wire. 

In coping with this problem of the 
satisfactory removal of surface oxida- 
tion, ultrasonic vibrations have 
proved valuable. By use of suitable 
equipment, ultrasonic vibrations are 
set up in the molten solder causing 
cavitation which serves to remove the 
oxide layer. Both a soldering iron 
and a tinning bath have been de- 
veloped utilizing this principle. 

In the case of the iron, the solder- 
ing bit is vibrated at an extremely high 
frequency supplied by an electronic 
generator. When the bit is covered 
with molten solder and applied to a 
surface, the erosion action occurs 
through the medium of the solder and 
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’ Transducer — Exciter coil 


How Ultrasonics is Used for Soldering 














/Soldering bit Tinning and soldering by ultrasonic into them. Similarly, if an ultrasoni 
bute dees pS vibrations depends on the ability of the vibrator lor transducer) is made to oO} 
7 \Svaaweveted! wy Globule of vibrations to set up cavitation in the erate at high power into a liquid . 
j molten solder molten solder rather than on the vibra- contact with a metal surface, this type 
i tions themselves. This cavitation is re- of erosion may start both at the trans- cons 
' Aluminum imploding sponsible for most of the well-known ducer face and on the metal. Therefore, suite 
seats ef Soe disruptive effects of high power ultra- care must be taken to choose a resistant is © 
_= c=. & -— sonics. It occurs whenever a pressure material for the transducer or couple natt 
wave of sufficient intensity is set up in the vibrations from it to the liquid me! 
An ultrasonic transducer operating at high any ordinary gassy liquid, including through another more resistant metal. te 
molten metals. If the amplitude of the Ultrasonic cavitation sets in at lower a 


power in a pool of liquid solder in contact 












pressure wave is allowed to exceed the intensities in molten metals than in dev! 
with an aluminum surface disrupts the static external pressure (normally one other less dense liquids and, for a ope: 
aluminum oxide layer and permits tinning atmosphere), the many small bubbles given ultrasonic power, the violence of | T 
id thin abana normally present in suspension in the cavitation and its erosive effects are rene 
liquid are forced into violent radial greater. When a solid metal surface is | 
motion. The bubbles expand rapidly as covered with an unwanted film of im- | i tho 
Handle stem the liquid pressure becomes negative purity or oxide, this can sometimes be ; sim 
pies Riya 1 lag nae and collapse again during the positive removed by exposing the surface of the | ® thei 
support cylinder cycle. The rapidly moving liquid in the metal to cavitating solder. The process | 4 gre 
completely immediate vicinity of the bubbles exerts becomes feasible without damaging the P 
enclosing enormous local pressure often capable metal only if the film is less resistant | 1 ture 
transducer P meer . , P Cc 
of causing severe damage by cavitation to erosive action than the metal itself. | 9% “'<C 
to any solid surface on which the This process of selective erosion can | 5 coil 
bubbles are occluded. obviously be applied, not only to the bia: 
In hydraulic machines the enormous easy soldering of ‘“‘difficult’’ metals, but cur 
cavitation pressures often exceed the also in a more general way to the re- | " 
pl fatique strength of the metals used. moval of solid impurities from the sur- | rect 
Sous od For example, ships’ propellers and tur- face of any metal which is itself | of 
bine biades are slowly eaten away by sufficiently corrosion-resistant. B as 
Tapered stee/ Magnetostriction the accumulation of small holes torn mu 
stub transducer 


Hand ultransonic irons are used in the 
same manner as conventional soldering 


irons. | 











ten 
erodes the surface; if the surface is necessary to actually touch the su) J op 
of a metal that is capable of being face as with the scratch brush. The Th 
tinned, the oxide on that surface will nuclei necessary for cavitation wil mt 
be abraded away, and a wetting action always be numerous at the phase @ tra 
will occur. The tinning bath operates boundary between the liquid solder 4 vit 
in the same way, the vibrations being and metal where they come out of @ ju: 
applied to the botom of the bath and solution as occluded bubbles. Mea) @ th 
producing implosions throughout the surements show that erosion of the) ge 
molten solder. Articles dipped into oxide over the whole area in the} @ 
the bath are thus subjected to the active zone actually occurs extremely) @ be 
eroding action, and wetting ortinning _— rapidly. Under typical conditions,” @ so 
results. mo tinning can be obtained in| @ T! 
The ultrasonic method is more suc- less than 1/20 sec if the surface is) cia 
cessful than manual abrasion since _ first allowed to reach an appropriate | @ in’ 
the oxide is removed from the whole temperature. =. m 
of the metal surface in the active B de 
cavitating zone of the solder; whereas _— || trasgnic Equipment § ab 
in the scratching method the effect , ie 4p 
is often merely to expose a number It is comparatively simple to gen | @ ex 
of scratched lines for ‘‘keying’’ the erate mechanical vibrations of a suita- a. 
solder and the whole surface may ble frequency and at sufficient powe! | 7 
not be covered. The cloud of cavita- to produce intense cavitation in mol} ) m 
tion bubbles in front of the vibrator ten solder. There is a choice of in 
scatters the ultrasonic beam, attenuat- several types of generator but from B® so 
ing it seriously, and the active zone the very earliest experience, mag) % ct 
is normally confined to the immediate netostrictors have always been pie) @ sy 
vicinity of the vibrator. This means ferred for these soldering applica ® tr 
that in tinning a large area of metal, _ tions. There are, of course, very good &g 
it is necessary to move the vibrator _ reasons for this choice. Not only ae 7) w 
Tinning an aluminum pattern preparatory over the entire surface, always with these vibrators easily constructed to n 





to soldering. a molten solder band, but it is never operate at suitable frequencies, but J 
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natural 


they are the only type that can be 
made to vibrate really efficiently at 
the high temperatures required. 
ignetostrictors use the property, 
vhich ferromagnetic materials pos- 
sess, of changing their physical di- 
mensions when subjected to a 
hanging magnetic field. The sim- 
plest practical vibrator of this type 
consists merely of a rod or tube of a 
suitable metal, such as nickel, which 
is excited electrically to vibrate at its 
mechanical resonant fre- 


} quency. Intense vibrations can be ob- 


eat 











» Therefore, 
; must be to keep the frequency of the 


F tained in this way, but such simple 


devices are inefficient if required to 


} operate at high power. 


The vibrators used in the more 


| recent types of soldering devices, al- 
) though similar in principle to these 


simple devices, differ considerably in 
their constructional details. For 
greater efficiency, a laminated struc- 
ture is used having a closed magnetic 
circuit and wound with a toroidal 


® coil. This carries a direct current for 


biasing purposes and an alternating 
current of suitable value at the cor- 
rect frequency for resonent excitation 
of the stack. The transducer vibrates 


= as a half-wave resonator with maxi- 


mum movement at the two free ends 
and with a node at the centre. 

In soldering applications, the es- 
sential requirement is a vibrator 
capable of producing violent cavita- 
tion in molten solder. Cavitation 
tends to increase in intensity as the 
operating frequency is reduced. 
for economy, the aim 


transducer as low as possible. The 
vibrators used in practice are kept 
just ultrasonic, at frequencies above 


f the audible limit (16 kc/sec.) but 


» generally below 25 kc/sec. 


These general design features have 


b been incorporated in practical ultra- 


sonic soldering and tinning devices. 
The essentials of a modern commer- 
cial type of ultrasonic solderer 
intended to be used in the same 
manner as a conventional hand sol- 
dering iron are illustrated. Only 
about 50 watts of power at the 
appropriate frequency is needed for 
excitation and this is obtained from 
a small electronic drive unit. 

The ultrasonic soldering equip- 
ment consists of two units, a solder- 
ing iron and a power unit. The 
soldering iron is supplied with a flat 
chisel bit for the treatment of large 
surfaces and a tapering bit for the 
treatment of cavities. The bit is 
heated by low voltage resistance 


) winding of conventional type, the 


necessary power being supplied from 
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a transformer in the power unit. 

The bit is secured to a magneto- 
striction transducer, which converts 
the electrical energy from the power 
unit into mechanical vibratory energy, 
thus causing the tip of the bit to 
vibrate at a high frequency. The 
amplitude of vibration is very small, 
being in the region of fractions of a 
thousandth of an inch. A trigger 
switch in the handle of the iron con- 
trols the supply of ultrasonic power 
to the bit. The heater element is 
controlled from the main switch on 
the power unit. 

An instrument of this sort is useful 
for tinning ordinary pieces of metal 
but cannot be conveniently applied 
to thin wires, foil, or very small arti- 
cles. However, by substituting a 
small solder container of suitable 
size and mass in place of the tip, 
small and fragile articles can be 
tinned by a simple dipping process. 


Applications 


The introduction of the Mullard 
ultrasonic soldering equipment pro- 
vided, for the first time, an effective 
and efficient method for soldering 
aluminum and other light metals 
without the use of flux. Today, this 
equipment is finding an increasing 
number of 1 goa a commercial ap- 
plications, and is helping to expand 
the scope and economic use of alumi- 
num and its alioys in many branches 
of industry. One particularly inter- 
esting field of application is in the 
foundry where this equipment is 
proving valuable for the surface treat- 
ment of faulty light-alloy castings 
and for the modification and repair 
of aluminum patterns. 

The main causes for the rejection 
of light-alloy castings in foundries 
are blow-holes, dross inclusions, and 
cracks. If these defects are severe, 
the faulty castings are scrapped and 
the cause of the trouble is diagnosed 
and rectified. In practice, however, 
some light-alloy castings are rejected 
on account of surface blemishes, 
which, although not materially affect- 
ing the strength of the castings, nev- 
ertheless mar their appearance. The 
reclamation of such castings has for 
long been a pressing problem in the 
foundry. 

In the past metallized glues or 
molten aluminum have been used to 
improve the surface appearance. The 
results, however, have never been 
entirely satisfactory and the repaired 
areas could often be detected even 
after painting. With the aid of the 
Mullard ultrasonic soldering iron, 





surface blow-holes and cracks can be 


quickly and permanently filled, and 
an excellent finish obtained. 

The advantage of this new solder- 
ing technique lies in the strong and 
permanent bond obtained between 
the solder and the base metal. More- 
over, tin-zinc solder is used which has 
a texture and color similar to that of 
aluminum. This means that after 
machining, the treated areas are al- 
most indistinguishable from the sur- 
rounding areas of the casting. 

The treatment of castings by the 
ultrasonic soldering method is quite 
simple. The casting is first preheated 
to the melting point of the solder. 
The cavity is then filled with molten 
solder and the bit of the soldering 
iron is applied. The erosive action of 
the vibrating bit removes the oxide 
film on the sides and bottom of the 


| hokewand rapid and effective tinning 


occurs. The bit is then withdrawn. 
If necessary, further solder can be 
added and allowed to solidify, after 
which the surface can be machined to 
the shape of the casting. 

Although the ultrasonic soldering 
process is quite effective for the rec- 
tification of surface defects in cast- 
ings, it cannot be considered for join- 
ing castings where the design is such 
that appreciable stresses occur across 
the repaired break, because the zinc- 
base solder is normally not as strong 
as the base metal. If, however, the 
part of the casting to be treated is 
used only for ornamentation, lap and 
butt joints can be used. These will 
withstand all normal usage. 

Another promising application of 
the ultrasonic soldering technique is 
in the modification and repair of 
aluminum patterns. Because of their 
greater resistance to wear, many 
foundries use aluminum patterns in 
place of wood in spite of the fact 
that alterations to light metal a 
have presented serious difficulties. 
Some success has been obtained with 
the riveting and red lead method, 
but this tends to be costly and waste- 
ful. Using the ultrasonic soldering 
iron, however, an initial tinning of 
the area to be modified or repaired 
can be effected on which solder can 
be built up and formed to shape. 
The saving in time over the fabrica- 
tion of a new pattern is considerable 
and the resultant part will withstand 
all normal usage. 

Soft soldering can also be utilized 
in the manufacture of the initial light 
metal pattern with a saving in ma- 
chine shop capacity by eliminating 
drilling and ‘ithe the various 
parts to be joined. 
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simplified Ball Bearing Fabricated Front 


by E. W. BATTERSON, Supervisor of Wheeled Goods Engineering, Reo Motors, Inc. 


@ In response to the need for a sim- 
plified ball bearing for such items as 
children’s wagons and power lawn 
mowers, engineers of Reo Motors, 
Inc., designed a bearing which can 
be made from steel tubing on a 
single machine, and heat treated after 
fabrication and assembly in one addi- 
tional operation. The balls are pur- 
chased, and the tubes are made of 
redrawn resistance welded and seam- 
less drawn tubing. Finished bearings 
are assembled with a light press fit 
into the pieces in which they will 
serve. 

Anti-friction bearings are generally 
precision items, using high grade 
materials and close-tolerance machin- 
ing, and the finished piece is neces- 
sarily expensive. Cost is a limiting 
factor in the selection of bearings for 
many purposes. For service where 
speeds are slow and loading is light, 
a bearing made with less finely fin- 
ished surfaces and with wider toler- 
ances may be capable of completely 
satisfactory performance. The sim- 
plified bearing meets these require- 
ments and can be produced at low 
cost. 


Forming Steps 


The new bearing is formed com- 
pletely on a single machine, with 
several automatic steps in the opera- 
tion. One size each of welded and 
seamless steel tubing in stock lengths 
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Where speeds are slow and loading light, high precision, 
finely finished bearings are often not needed. In such applications it's 
wise to try lower grade materials and combine production operations. 


is fed to the machine, along with 
the steel balls, and completed bear- 
ings, ready for heat treating, are dis- 
charged. The manufacturing unit 
resembles a two-spindle automatic 
screw machine. The tubing is SAE 
1010 steel. 

The machine carries the smaller 
tubing, which forms the inside shell 
of the bearing, in one spindle, and 
the larger in the other. The smaller 
tube is 11/16 in. outside dia, and 
approximately 9/16 in. inside dia. 
The larger tube has an _ outside 
diameter of 1 1/16 in. and an inside 
dia of about 1 in. 

Processing starts with the smaller 
tube. This is extended from the 
chuck about 3 in. and firmly gripped. 
Two grooves are then rolled into its 
outer surface simultaneously to form 
the two inner ball races. A tubular 
tool next moves over the workpiece 
to the same position that the outer 
tube of the finished bearing will as- 
sume, and the balls are dropped auto- 
matically into the races through holes 
in this tool. The balls are held in 
position by the tool while the inner 
tube is cut to length. The tubular 
tool then moves the inner tube 
(about 21/, in. long) to the second 
machine spindle. The larger tube, 
held in this spindle, slides over the 
inner tube and the two sets of bear- 
ing balls, and replaces the tubular 
tool as it is withdrawn. Thus the 
balls are always held in the races. 












Grooves are then rolled into the 
outer tube to form ball retention in- 
ternal rings, and the outer tube is 
cut off to a length of about 2 in. 
This completes the forming opera- 
tions upon the bearing. 


Heat Treatment 


Heat treatment of the bearings is 
simple. They are placed on a special 
rack which holds them vertically. 
The bearings are then immersed in 
a carburizing salt bath for 30 min 
which forms a carburized zone of 
0.006 to 0.008 in. depth. The bear- 
ings are then removed from the salt 
bath and quenched in a tank of water 
on which floats a 3 in. layer of oil. 
The floating layer of oil provides 4 
cushioned quench, insures a brighter 
finish on all surfaces of the bearings, 
and deposits a protective oil film on 
the parts as they are withdrawn. 

Tests with the bearings have 
shown excellent performance undet 
the service conditions for which they 
are intended. The hardened bearings 
have more than adequate service life. 
Use of this bearing could be ex: 
tended to applications in many sorts 
of appliances and equipment wher¢ 
low speeds and light loading art 
conditions of service. As the enti 
bearing is made of plain carbon 
steel, it does not involve any critical 
materials, or materials currently in 
short supply. 
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STOCK TUBING of two sizes and steel balls make up this simple, 
low-cost, anti-friction bearing. 











INSIDE TUBE is grooved and cut to length. OUTSIDE TUBE is placed over inner tube and steel balls, then 


grooved. 
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@ DESPITE THE tremendous advant- 
age of a unique combination of 
properties, Teflon has the growing 
pains of a new material. In the use 
of semi-finished shapes a number 
of misunderstandings have resulted 
because the effects of processing 
techniques were not fully apprec- 
iatea. One potentially large user re- 
ported a 25% weight increase in a 
part after fluid immersion testing. 
In view of the chart value of 0.0% 
increase for Teflon, this was sur- 
prising. Another shop complained 
of spotting and discoloration. Other 
complaints have been hardness, soft- 
ness, brittleness, waviness porosity, 
and dimensional instability. All these 
difficulties could be traced to con- 
version and fabrication. 

A property chart, listing values 
and test methods used, has been 
widcly circulated by Du Pont, the 
sole supplier of the resin. The only 
way to evaluate a _ semi-finished 
Teflon shape or fully finished com- 
ponent is by comparison with these 
chart values. To apply them to actual 
products, however, an understanding 
of molding and extruding techniques 
and equipment is necessary. 


How Shapes Are Produced 


Teflon is shaped by methods 
similar to powder metallurgy and 
ceramic techniques. Although it is 
classified as a thermoplastic, it can 
not be melt-molded or melt-extruded. 
The material is compressed at room 
temperature into the desired shape, 
then brought up to sintering temper- 
ature. Sheets, short rods and tubes 
are made in simple molds and oven 
sintered. Continuous rods and tubes 
are extruded. This extrusion is really 
a continuous process of cold forming 
and oven sintering. 

In molding, the introduction of 
the material to the mold and the 
pressure mainly determine quality 
and performance of finished product. 
If the resin powder is not evenly 
distributed in a sheet mold, high 
and low density areas will result. 
These will have varying physical 
characteristics. Many complaints of 
cold flow in gaskets made from sheet 
stock can be attributed to this cause. 

Extrusion machines operating on 
ram and screw principles can be 
used. Ram extrusion, however, has 
largely replaced screw extrusion be- 
cause of higher production and better 
control. While the ram method pro- 
duces a better rod or tube, it in- 
troduces its own problems. The feed 
of material into the ram extruder 
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How to Tell Quality in Teflon 


What causes spotting, porosity, dimensional instability 
and other defects in Teflon? . . . The source of these 
difficulties can be usually traced to the production of semi- 
finished shapes or the fabrication of fully finished parts. 


by I. D. PRESS, Chief Engineer, Resistoflex Corp. 


is inherently intermittent. A con- 
tinuing series of cold molded pre- 
forms are made in the extruder. To 
sinter into a homogenous mass these 
preforms must be cold compacted 
within very narrow pressure limits. 
Should the material be compacted too 


fuse together. If the pressure is too 
low, a porous rod results. Extremely 
high compacting pressure gives brit- 
tleness at the interface, since in 
dividual compacts do not sinter to- 
gether properly. Extremely low pres 
sure results in a “rotten” type of 


highly, successive charges will not brittleness. ) 
5 
 ¢ 
: : : 
- tf 
, 
E 2 * \ 
Pa 


« > 
. * 
* 
& » 
_ 
* 
* 

* Pt 
“ \ : 
| ' 

A B 


Values in table show that spots in sheet have no appreciable effect on electrical properties. 


Effect of Spots in Teflon on Electrical Properties 

















Dielectric Str, Power | Dielectric 
v per mil Factor | Constant 

Clean White Sheet (A) 537 0.0003 | 1.97 

Spotted Sheet (B) 531 0.0005 | 1.94 








MATERIALS & METHODS 








rties. 








ODS 








ee ee 


— oeg : 
Fabricating Difficulties 
Particle size amd shape have a 
it effect on the density. Efforts 
the Du Pont Co. to standardize 
1d stabilize these resin characteris 
have helped Teflon fabricators 
attention and instrumentation 
st still be devoted to the compact 

g operation. 

Tetlion has acquired the reputa 
ion of being unstable dimsension- 
ly. It packs more readily than most 
materials. This tendency, 
combined with the difficulty of 
venly distributing large volumes in 
a mold, often causes variations in a 


yW der 


large molded piece. In machining 
large pieces from molded rod or 
tube, it may be difficult to hold 


dimensions by working to stops or 
settings on machine tools. Warping, 
growing, shrinking, are common 
complaints. Only recently have tech- 
niques been developed to give uni- 
form density and _ stress relief 
throughout a large molded shape. 
As yet these techniques are confined 
to simple shapes. 

The molding of multiple level 
pieces presents some problems. This 
is because of the poor lateral flow 
characteristics of Teflon. Some fabri- 
cators have made the mistake of at- 
tempting to mold Teflon in conven- 
tional plastics molds. Actually, pieces 
with more than one level along the 
axis of compaction should be pro- 
duced on multiple ram presses. The 
high bulk factor of Teflon (4 and 5 
to 1) dictates long stroke machines. 
Some of the few Teflon jobs pro- 
duced on multiple ram presses have 
been made on what seemed to be 
ridiculously large presses. These ma- 
hines were required for the fill and 
compacting stroke. It is safe to say 
that no standard multiple ram press 
exists today for the proper compac- 
tion of multiple level Teflon com- 
ponents. Compounding this difficulty 
is the fact that ejection of a Teflon 
compaction from the mold is often 
a problem. Because of these diffi- 
culties, those who use molded com- 
ponents should be alert to quality 
defects, particularly on parts for elec- 
trical and electronic fields. 

Work is being done to overcome 
many of these difficulties by pro- 
cesses like coining, forming, draw- 
ing, hobbing and other postworking 
of sintered and semi-sintered Teflon. 
Results, which have been good in 
some cases and r in others, are 
usually dictated by the shape of the 
part. Whenever possible, a user 
should consult with a fabricator be- 
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Microporosity in a Teflon rod is revealed by dye penetrant test in this photo (X12 mag- 


nification). Table below shows how porosity effects dielectric properties. 


Effect of Porosity on Dielectric Properties of Teflon 





Dielectric Str, 
v per mil 


Dielectric* 
Constant 


Power* 
Factor 





No Porosity 592 
Moderate Porosity 254 
Porous 207 


No Porosity 479 
Moderate Porosity 242 
Porous 154 





After 16 hr at 212 F (Dry Condition) 
| | 


After 24 hr, 95% Rel Humidity at 77 F (Wet Condition) 


0.0002 2.00 
0.0002 2.00 
0.0003 2.00 


| 0.0002 2.00 
| 0.0003 | 2.00 
| 0.0009 | 1.94 








* Al one megacycle 


fore final design is frozen. This is 
particularly true with Teflon because 
it is not a low cost material. 

In many applications _— tol- 
erances have tended to unneces- 
sarily severe. Although tight dimen- 
sions are necessary in some cases, 
consultation usually results in a 
widening of limits. Because of a 
vary high co-efficient of thermal ex- 


ansion, the material should always 
* measured under standard tempera- 
ture conditions. Measuring instru- 
ment pressures should be held to a 
minimum; whenever possible, opti- 
cal methods should be employed. 


Spots 


One of the most discussed visual 
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characteristics of Teflon is the tend- 
ency to form areas of discoloration 
ranging in size from pin-point to 
thumb-nail and in color from black 
through brown and tan to pale gray. 
These spots are not to be confused 
with inclusions of foreign matter, 
such as metal particles, which are 
obviously defects. 

A program of tests and analysis by 
Resistoflex engineers have established 

the following facts: 


1. The spots, whatever their ori- 
gin, are usually in the material as 
received by the fabricator and vary 
in degree from lot to lot. 

2. The spots have absolutely no 
effect on properties. It is possible to 
eliminate or greatly reduce spotting, 
but sometimes at the expense of cer- 
tain basic properties. The methods 
used to bleach or produce whiteness 
may cause porosity. Another possible 
consequence of these cures is lowered 

dielectric strength. As a result, many 
users who insisted upon white Teflon 





This rod tested with a dye penetrant broke 
in bending and revealed porous structure. 








have only sent into service off-grade 
material. This can be serious in elec- 
tronic applications such as _ radio 
frequency connectors, where porous 
Teflon means absorbent insulators. 

3. White Teflon can be either 
high quality material or poor quality 
material. Spotty Teflon is usually 
high quality material. 


The results of some tests compar- 
ing the electrical properties of spot- 
ted with unspotted Teflon are given 
in an accompanying table. 


Porosity 


Because of Teflon’s optimum elec- 
trical values, it is an excellent dielec- 
tric material for ultra-high frequency 
uses. However, if during production 
of the semi-finished stock or fabrica- 
tion of the parts, porosity results, 
dielectric strength is sure to be af- 
fected. 

Porosity in Teflon shapes and 
parts can be caused in two ways: 1) 
by use of improper equipment or 





Teflon parts showing gross porosity revealed by dye penetrant. 


Bend test is a simple means of checking 


for defective Teflon stock. 


methods for compacting the powder 
into shapes; 2) by bleaching out the 
natural spotting at the expense of 
optimum density, as described earlie: 
The accompanying table illustra 
how the dielectric strength of Tefl 
is lowered, both under dry and \ 
conditions, by the presence of por 
ity. The table also indicates that 
though porosity has little or no effect 
on the dielectric constant, the power: 
factor is increased under wet con 
tions. However, in actual servi 
porous parts are more susceptible t 
dirt which could cause serious 
changes in these two properties. 


Tests 


It is obvious that users cannot go 
through detailed laboratory tests to 
check out the properties of each lot 
of Teflon received. Visual inspection 
is valueless. Density tests do not 
correlate with tensile strength, por- 
osity, dielectric factor, etc. 

Customers can conduct two simple 
inspection operations, however. The 
first of these is the bend test. Prop- 
erly schooled in what to look for, an 
inspector can bend a piece of Teflon 
rod or sheet material into a U shape 
around a mandrel and develop a 
great deal of information as to the 
structure of the stock. The sample 


to be tested may vary in length from 


1 to 3 ft in length depending on the 
diameter. For rod diameters up to 
Yg in., a mandrel with a diameter 
11/, times that of the sample should 
be used. For rods from % to 1 in 
dia, the mandrel should be 3 times 
the sample diameter. To perform 
the test, the sample is bent over th« 
mandrel forming a U which con 
forms to the circumference of the 
mandrel. 

Upon examining the surface of the 
rod at the periphery of the bend, 
sound Teflon will have a surface that 
is smooth, continuous, and show no 
apparent defects. Defective stock will 
show breaks or laterial cracks indica- 
tive of poorly bonded material or 
will show other kinds of fractures, 
fissures, and tears. 

Another test is the penetrant dye 
check which very rapidly and posi- 
tively tests for porosity, incipient 
cracks and other similar flaws. In this 
test, the penetrant is placed on the 
cleaned surface of the stock or part 
and allowed to stand for 5 min. 
After the excess is wiped off, the re- 
maining visible spots of the red 
penetrant indicate porosity. Cracks in 
the material will normally show an 
irregular red line. 
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® AVAILABILITY OF soft electrolytic 
iron powder has made possible the 
he production of high quality, high 
strength parts in large quantities 
with important reductions in both 





production and tool costs. Parts can 

7 be reproduced at high production 
d rates, within very close dimensional 
at | tolerances. Some parts, produced by 
” | this method, are actually stronger 
1 | than similar parts made previously 
% | from steel bar and strip. Surface 
as finishes can be held, especially on the 
"4 } peripheral areas, to a microinch fin- 
} ‘sh comparable to or better than 

re ' ground surfaces. Tool costs, both 
7 ' initial and for maintenance, have 
» F been reduced to a point where it is 
* profitable to produce even low usage 
" | parts by this method. Scrap losses 
+ [have been held to a minimum and 
4 losses in the neighborhood of less 
>. > than 0.5% are maintained at all 
q ) times. These losses are not through 
a } dimensional tolerances but are due 
a ) to breakage during handling in the 





» green condition. 
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Properties obtained on sizing parts having 


various initial densities at 55 Tsi. 
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Initial Density,gm per cc 


Effects of sizing at 55 Tsi and resintering 
at 2070 F on properties of parts initially 
pressed to densities of 6.6 to 7.4 gm/cc. 


Owder Parts— 


@ Have Excellent Surface Finish 


@ Are Successfully Produced at High Production Rates 


®@ Reduce Production and Tool Costs 


® Have Low Scrap Loss 


Powder 


Of the number of salient factors 
involved in the production of high 
density parts, one of the most im- 
portant is the type of powder. The 
following generalized characteristics 
must be present in any powder if it is 
to be used to produce strong, ac- 
curate, reproducible structural parts. 

The powder must be of the high- 
est purity and free from foreign ma- 
terial; the grain shape must be sharp 
or irregular; grain size distribution 
must be closely controlled; flow 
characteristics must be uniform; and 
hydrogen loss, which is an indication 
of oxygen content, must be low. 
Uniformity of powder from one lot 
to another is essential. To meet these 
requirements only certain grades of 
electrolytic iron powder are suitable. 

The problem of powder cost is 
naturally of great importance. Elec- 
trolytic iron powder is more expen- 
sive than most of the other iron 
powders on the market and the cost 


by WILLIAM J. DOELKER and HAROLD T. HARRISON, The National Cash Register Co. 


General Specifications for Elec- 
trolytic Iron Powder 


| niet mmc en rol 


| Chemical Analysis, % 





Total Iron: 99 min 

Total Carbon: 0.04 max 

Other Impurities: 0.1 max 

Hydrogen Loss: 0.9 max 
Grain Size 

+100 Mesh: 4.2% 

—325 Mesh: 30-40% 


Flowability 
34 + 4 sec per 50 gm sample 


Apparent Density 
2.30 to 2.60 gm per cu cm 


Green Density 
6.50 gm per cu cm 


Green Strength 
Transverse Rupture Test 
1600 psi min 
Rattle Test 6% max weight loss 











NOTES: 
Test specimens pressed at 60,000 pst 
Powder blend 1% Zinc Stearate 
Pressing Pressure 60,000 psi 
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10 20 30 40 50 60 
Tons per sq.in. 


Pressure required to produce various green 
densities after a single compacting opera- 
tion. 





of parts made of this material must 
be compared with those from which 
a part was originally made. It has 
been found, almost invariably, that 
the cost of electrolytic iron for pro- 
ducing a given part is on a par with 
the raw material cost for the same 
part made of steel bar or strip be- 
cause no scrap is generated when 
iron powder is used, while a part cut 
or punched from steel bar or strip 
requires, normally, much more ma- 
terial than that which is used in the 
part itself. There are instances, how- 
ever, where the material cost of the 
powder is a little higher, but this is 
offset by the reduction in production 
or tool costs. 


Properties of Parts 


The mechanical properties of parts 
produced from a given material are 
to a great extent, directly related to 
the density of the parts. These prop- 
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added as a lubricant. This particular 
blend produces optimum conditions 
for obtaining high densities in rela- 
tively thin parts; i.e., parts in a 
range of thickness of 0.500 in. or 
less. 

The final density of parts now in 
production lies primarily in the range 
between 7.2 and 7.7 gm per cu cm. 
This range encompasses the best 
combination of developed strength, 
ability to maintain dimensional tol- 
erances, and ease of manufacture. 
The latter is based on press opera- 
tion, die fill, surface finish, and tool 
life. 

Electrolytic iron can develop rela- 
tively high densities under compara- 
tively low compacting pressures. A 
graph indicates the pressure required 
to produce various green densities, 
after a single compacting operation. 
It requires only 18 tsi to produce 
a density of 6.5 gm per cc while 45 
tsi produces a density of 7.3 gm per 
cc and 60 tsi a density of 7.45 gm 
per cc. At 53 tsi, however, a lam- 
inated structure starts to appear as a 
result of the relation between thick- 
Mess, pressure, and lubricant. This 
pressure represents the critical pres- 
sure of briquetting for this particular 
powder blend and thickness. 


erty. 

Properties obtainable by sizing 
parts, having various initial densities, 
at 55 tsi to produce a final density of 
7.6 to 7.7 gm per cc are shown 
graphically. The advantages which 
can be obtained by pressing parts 
to high initial densities are apparent. 
Thus, a part pressed to an initial 
density of 6.6 gm per cc developes 
a tensile strength of 48,000 psi, a 
yield strength approximately the 
same, and a correspondingly low 
elongation of 1%; while a piece 
pressed to an initial density of 7.3 
gm per cc developes a_ tensile 
strength of 58,500 psi, a_ yield 
strength of 51,000 psi and an elong- 
ation of 5%. The effects of laminat- 
ing are again shown in parts having 
an initial density of 7.4 gm per cc 
as both tensile and yield strengths 
drop off sharply. 

The effects of sizing, at a constant 
pressure of 55 tsi, upon the physical 
characteristics of parts initially 


pressed to densities of 6.6 to 7.4 gm 
per cc then resintered at 2070 F for 
45 min are indicated in an accom- 
panying graph. The final densities 
show relatively little variation, being 
in the range of 7.6 to 7.7 gm per 
cc. The tensile strength increases 
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with increasing original density. The 
effects of the laminated structure, 
which were not eliminated by the 
ining and resintering operation, 
ire shown by a sharp decrease in 
ensile strength for bars having an 
original density of 7.4 gm per cc. 
Elongation and impact strength show 
he effects of coining from low and 
high initial densities. Elongation 
rises from 10% for bars having an 
original density of 6.6 gm per cc 
to 23%. Impact strength follows the 
same pattern. 

The properties obtained when 
bars of various densities are given a 
light carburized case and when bars 
of various densities are sized at 55 
tsi resintered and given a light car- 
burized case are indicated in a series 
of graphs. Only bars hardened and 
tempered at 600, 800 and 1000 F 
for 1 hr are shown because facilities 
were not available for testing fully 
hardened bars. 


Tolerances 


One of the most important factors 
in determining the ability of powder 
metallurgy to replace conventional 
methods, aside from the strengths in- 
volved, is the dimensional tolerances 
which can be maintained on a pro- 
duction basis. It has been found that 
the higher the density of the parts, 
the closer the dimensional tolerances 
which can be held. The size of the 
parts, as in the case of all powder 
metal products, also influences the 
tolerances. Typical values are given 
in a table. 

The dimensional changes that oc- 


Tolerances 





| Radial Dimensions’: 
+0.1% or +0.001 in. 


Peripheral Dimensions 
or Radial Locations: 


+0.0005 in. 
Thickness’: 
Parts up to 0.100 in.” +0.0015 in. 
0.100 in. to 0.375 in. +0.001 in. 
Over 0.375 in’ +0.002 in. 


Concentricity: 
0.001 in. (total indicator reading) 
Between Holes (hole sizes 3/16 in. or 
larger): 
+0.001 in. 








NOTES: 

1 Exceptions on certain parts 

+0.001 in. on 3 in. dia 

—0.0004 in. total on ¥% in. dia 
2 Dimensions controlled by punch 
movement or powder fill. 

Where only a pressing operation is 
required, 
* Somewhat closer tolerances are pos- 
sible if coining is required. 

* Only if parts are coined. 
* About best obtainable even with 
coining. 
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cur during the heat treatment of 
parts produced by this method 
present little or no problems as these 
changes are so small that they are 
almost inconsequential. This is prob- 
ably due to the fact that the parts 
are completely annealed before heat 
treatment and as a result are free of 
internal stress. The only change that 
occurs is a slight growth resulting 
from the addition of carbon to form 
the heat treatable case. 


Surface Finish 


Surface finish has greatly in- 
fluenced the adoption of this process. 
Fnish is a function of die and punch 
surface and the use of carbide dies 
enables us to obtain exceptionally 
smooth surfaces which are not im- 
paired through long usage and high 
pressing pressures. Surfaces obtained 
from punch presses using the finest 
of ground dies and multiple shaving 
operations cannot compare with those 
being obtained with this process. 
Screw machine parts have to be 
ground to approach the average fin- 
ish of parts made in our powder 
metal department. 

The average part which we pro- 
duce has a surface finish, on those 
areas contacting the die, of 8 to 15 
micro-ins. This finish will be main- 
tained, or slightly improved, through- 
out the entire production life of the 
die. In certain instances, where it 
has been found desirable, the micro- 
inch finish is held to a 5 maximum 
and in one exceptional instance, parts 
having a finish of 0.8 micro-in. or 
less are obtained on a production 
basis. The surfaces in contact with 
the punches do not have a finish as 
fine as those contacting the die be- 
cause they are not burnished during 
the ejection operation. 


Tools 


When parts are produced using 
high pressures in order to obtain 
higher densities, the type of tooling 
used becomes of increasing import- 
ance. Tool life is an important fac- 
tor in any process and particularly 
so in the field of powdered metals 
as the inherent characteristics of the 
material being used is generally a- 
brasive. A survey of available ma- 
terials indicated that only carbides 
would be practical for dies. 

The carbide dies are made in sec- 
tions which are ground and polished, 
fitted, and held together with a heat 
treated steel bull ring. The type of 
carbide used depends upon the 
shape and usage of the part being 





produced. Punches are made of 
either a tungsten high speed steel 
containing 5% vanadium or a 12% 
chromium air hardening steel. These 
materials have been found to with- 
stand the pressures involved more 
satisfactorily than other tool steels. 

Die life figures are unavailable 
since no die has been worn out. Car- 
bide dies have been used for over 
9,000,000 operations and less than 
0.0002 in. wear has been noted. 
However, sections of this type of die 
have been chipped and replaced. 
Punches have given widely varying 
results. Some punches have pro- 
duced no more than 40,000 to 50,- 
000 parts per grind and lasted less 
than 200,000 total operations; others 
have produced more than 100,000 
parts per grind and lasted for a 
total of more than 2,000,000 opera- 
tions. Core rod life varies greatly. 
Tool steel rods last from 50,000 to 
200,000 operations, and carbide tip- 
ped rods or solid carbide rods last 
almost indefinitely from a wear 
standpoint. The biggest cause of loss 
incore rods is breakage. 


Applications 


Various applications of the pow- 
dered metal process to our manufac- 
turing procedure can be illustrated 
by a few specific examples. 

One of the first items put into 
production is a counter pinion. This 
is an extremely hard working part. 
It must withstand high impact loads, 
operates at a very fast rate, and is 
one of the most critical parts in our 
product as it controls the addition 
and transfer in one of our most com- 
plicated machines. This part is con- 
sidered to be the very heart of these 
machines and its failure would result 
in both an extensive and very ex- 
pensive repair job. The part is car- 
burized, hardened, tempered, and the 
tip of the long tooth locally re- 
hardened. 

As a result of these requirements 
a minimum over-all density of 7.4 
gm per cu cm is specified. The major 
type of load applied to this part is 
impact, particularly on the long 
tooth. A comparison of the strength 
of these metal powder _ with 
those originally made from strip 
steel is interesting. Parts made from 
steel have an impact strength of 3.5 
to 5 in.-lb. Those produced from 
electrolytic iron powder have an im- 
pact strength of from 12 to 16 in.- 
Ib. 

Since the production of these parts 
has been changed to powder metal- 
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lurgy, over 4,000,000 parts have 
been produced to close dimensional 
tolerances. Actual scrap loss, result- 
ing from parts broken in the green 
condition or improperly located in 
the coining die, has amounted to less 
than 0.5% in the total produced. 

Production operations have been 
simplified also. The strip steel pro- 
cess requires a total of 28 operations 
while the metal powder process re- 
quires only 19 operations. In addi- 
tion it has been possible to reduce 
inspection from 100% of each lot to 
a 10% or less spot inspection of each 
order. Numerous assembling prob- 
lems have also been eliminated as 
well as an expensive tool upkeep 
program. 

Another part is a special counter 
reset pawl. When this part was made 
from strip steel considerable diffi- 
culty was experienced in tool upkeep 
due to the relative thickness of the 
part in comparison to its size. In ad- 
dition, the surface condition gen- 
erated was poor and the dimension 
between the center of the hub and 
the projection used for resetting 
could not be maintained within close 
enough limits to obtain the correct 
alignment of the characters on the 
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Parts can be produced at high production rates to close dimensional tolerances. 





reading wheels without extensive ad- 
justment. 

The dimension between the sharp 
corner of the resetting projection and 
the center of the hub is of prime 
importance. Since this corner drops 
off a sharp edge while the pawl is 
under spring tension it must be 
strong enough to withstand the im- 
pact. In order to obtain this strength 
a minimum density of 7.2 gm per 
cu cm is specified. The part is case 
hardened in cyanide to provide a 
wear resistant operating surface. 
More than 9,000,000 of these parts 
have been produced within the di- 
mensional tolerances required. These 
parts are not coined but are pressed 
directly to the specified density and 
within the dimensional tolerances re- 
quired with a single pressing opera- 
tion. 

Another part with which consid- 
erable difficulty was experienced 
when making it by conventional 
methods is a counter shifting link 
slide block. 

This part was very difficult to 
manufacture as the dimensional tol- 
erance between the straight edges is 
only++0.0005 in. The straight edges 
must be parallel and have a surface 






(1) Counter pinion, (2) link slide block, (3) key plate. 


finish of 15 micro-in. or less over 
the entire surface. Under these con- 
ditions, conventional methods of 
manufacturing necessitated a grind- 
ing operation and even then difh- 
culty was experienced in maintain- 
ing the dimensional tolerance and 
surface finish specified. 

This part is heavily loaded as it 
must shift an entire counter assem- 
bly at a high rate of speed. It is very 
critical in its operation as it must 
properly locate the counter pinions 
and any wear or failure results in 


misalignment of these parts. As 4 | 


result a minimum density of 7.4 gm 
per cu cm is specified. By using the 
powder metallurgy process, dimen- 
sional limits are maintained con- 
sistently and in addition they are 
produced with a surface finish of less 
than 12 micro-in. 

The transmission shaft clutch is 
another part difficult to make due to 
its dimensional tolerances. The 
square hole has a tolerance of 0.1402 
in. plus 0.0005 in. minus 0.0000 
over its entire length of 0.625 in. 
In the previous method of manu- 
facture this part was made in two 
sections. Each was milled with a 90 
deg ““V” cutter, they were coppef 
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brazed and turned to size. The parts 
require sufficient strength to with- 
stand deformation of the square hole 
) prevent misalignment in an in- 
ternal drive mechanism which would 
result in wrong additions. The part 
has a large bearing surface over 
which the load applied can be dis- 
tributed and the actual load is not 
exceptionally heavy. These parts are 
made to a minimum density of 7.0 
gm per cm, which is one of the 
lowest density parts produced. 

Due to the accuracy to which these 
parts had to be made it required the 
full time services of several men to 
meet production requirements when 
bar steel was used. Today the entire 
production requirements for a year 
are obtained in one week and a more 
accurate product results. 

The key plate presents a different 
problem. In this instance, flatness is 
of prime importance. A plastic key 
tip is riveted to this part and it is 
desirable that this tip contact the 
plate over its entire surface, because 
these keys are used on a manually 
Operated machine and considerable 


pressure is exerted on the key tip. 


\ 


such tips are often loaded off cen- 
‘er or eccentrically and if the key 
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Surface finishes can be held to a microinch finish comparable to ground surfaces. 


add-subtract arm. 


plate does not contact the entire sur- 
face of the plastic tip, very high 
loads are imparted to the small rivets 
holding it in place. These will then 
fail or loosen up and the plastic tip 
comes off the key. 

Previous methods of production 
involve certain swaging operations 
which distort the key plate and 
prevent full support of the tip. 
Strength is of prime importance as 
considerable load can be imparted 
to the plate when it is loaded off 
center. The part, however, is rela- 
tively strong in itself. These parts 
are produced in a density range of 
7.10 to 7.20 gm per cu cm. 

Since changing this part to powd- 
ered metal we have had no failures 
due to the previously stated causes, 
and satisfactory operation has been 
assured. 

The add and substract arm is a 
good example of a part designed 
specifically for taking advantage of 
the possibilities offered by the powd- 
ered metal process. This is a newly 
designed part and due to its shape, 
thickness, and dimensional tolerance 
could not be economically produced 
by any other method. It is a heavily 
loaded part and is being made to a 





(4) Transmission shaft clutch, (5) reset pawl, (6) 


minimum density of 7.4 gm per cu 
cm. Surface finish is 15 micro-in. or 
less and the location of the projec- 
tion in the hub is held to a tolerance 
of plus 0.001 in. minus 0.000 in. 

. The little reset pawl would be ex- 
tremely difficult and expensive to 
make by any other process due to its 
size, thickness, and shape. It could 
not be blanked out by a punch press 
as it is too thick for its size and, in 
addition, the working surfaces must 
be very smooth as it works with 
plastic counter wheels and a rough 
surface would cut into that material. 
It is too small to handle efficiently 
for most any other machining opera- 
tion and special shaped raw material 
would be prohibitive because of 
price. Even if special shaped material 
were used additional machining op- 
erations would be required to obtain 
the finish required. 

With the powdered metal process 
these parts are produced to a mini- 
mum density of 7.2 gm per cu cm 
with a single pressing operation at a 
rate of 7000 parts per hr and a sur- 
face finish of less than 10 micro-in. 
maintained over the entire periphery. 





Adapted from a paper presented at the Ninth 
Annual Meeting of the Metal Powder Assn. 
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and Quality 


Surface Contamination 


in Titanium Fabrication 


by V.C. PETERSEN, Metallurgist, Bureau of Mines 


Cold forming properties can be impaired by contamination 
resulting from cleaning and forming operations. Procedures 
are given here to minimize these difficulties. 


@ SAND BLASTING, wire brushing 
and some special rolling practices con- 
taminate commercially pure titanium 
to a measurable extent. Surface 
hardening by diffusion of such con- 
taminants, which may be atmospheric 
gases, iron, or silica, causes a marked 
tendency towards transverse cracking 
in the first and second layers of 
grains during subsequent cold work- 
ing. Lack of ductility in hardened 
surface layers is also reflected in poor 
cupping qualities of the resultant 
sheet. Thus, the surface characteris- 
tics of titanium as affected by fabri- 
cating processes must be considered if 
the finished product is to be of high 
quality. 

Procedures are recommended in the 
following sections to prevent surface 
hardening, improve sheet-metal cup- 
ping qualities and minimize trans- 
verse cracking during cold working. 


Sand Blasting 


When titanium is sand-blasted, 
fine particles of silica are embedded 
in the metal surface. On subsequent 
heat treatment these react with and 
diffuse into the base metal. The 
character of the sand-blasted surface 
is influenced by shape and size of 
sand particles; the finer abrasive 
gives a finer matte finish, while a 
well rounded sand results in less 
silica pick-up than a crushed angular 
blasting sand. 

The degree of surface contamina- 
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tion caused by cold working and an- 
nealing after sand blasting with No. 
50 grade well-rounded Ottawa sand 
was determined on two samples of 
commercial-grade, arc-melted titanium 
plate by 1) sand-blasting on one side 
and vacuum-annealing 2 hr at 1650 
F; and 2) sand-blasting on one side, 
cold-rolling 30% and vacuum-an- 
nealing 2 hr at 1650 F. 

Vickers microhardness traverses, 
made with the Tukon machine on 
sections cut through the annealed 
plates, indicated a general hardening 
for a depth of 0.001 to 0.002 in. for 
sample 1, and 0.002 to 0.003 in. for 
sample 2. As a check on surface con- 
ditions, a microhardness traverse was 
made on a section of sample 2 near 
the surface that was not sand blasted. 
Hardness results given graphically 
show no essential hardness gradient 
in the surface layers, the hardness 
variations and distortion of hardness 
impressions being caused by grain 
orientation. Such variations are nor- 
mal in an annealed hexagonal metal. 

The sand-blasted surface of sample 
2 was examined after annealing by 
x-ray diffraction methods and found 
to give Ti,Si, (titanium silicide) 
and alpha titanium diffraction pat- 
terns. Spectrographic analysis of sur- 
face turnings 0.002 in. in depth 
when compared with core metal turn- 
ings showed a tenfold increase in 
silicon content. 

The hardened skin is considered 
to be caused by a breakdown of 


silica on annealing, followed by dif. 
fusion of oxygen and silicon, oxygen 
being the more potent hardener 
Embedded particles of silica can be 
effectively removed from the titanium 
surface by a dilute hydrofluoric, nitri, 
acid pickle following sand blasting 


Wire Brushing 


Titanium sheet consolidated by 
powder-metallurgy methods was wire. 
brushed on one side and vacuuin- 
annealed 2 hr at 1380 F to determine 
the effect of steel wire brushing on 
the surface. The microstructures 
found on both surfaces of the sample 
after this treatment are presented in 
accompanying photomicrographs. On 
the wire-brushed surface, diffusion of 
iron occurred, with formation of a 
secondary light etching alpha _ 
concentrated at grain boundaries. 
Microhardness traverses showed a 
hardened skin to a depth of 0.001 in. 

Steel wire brushing of titanium 
without an intermediate pickle before 
annealing will result in iron solution 
and hardening of the surface skin. 
Iron smeared on the titanium sur- 
face by wire brushing can be removed 
by a dilute hydrofluoric, nitric acid 
pickle. 


Sheath Rolling 


Sheath rolling of pressed titanium 
powder and sponge material is a 
means of simple consolidation into 
solid metal. In sheath rolling, a 
pressed titanium-powder compact is 
inserted into a close-fitting steel con- 
tainer and sealed by welding to ex- 
clude air. The assembly is then hot- 
rolled at temperatures up to 1740 F 
to the desired thickness. After cool- 
ing, the steel sheath is stripped from 
the titanium sheet. While there is 
no positive welding of the titanium 
sheet to the steel sheath under the 
conditions used, there is some dif- 
fusion between the iron and titanium. 


The extent of diffusion depends on |: 
time, temperature and degree of local | 


contact between the titanium sheet 
and the steel sheath. 
An accompanying figure shows 4 


section through a titanium-sponge | 


compact sheath rolled at 1740 F. 
Here, structure and a microhardness 
survey show iron contamination to an 
average depth of 0.004 in. This 
sample, when subsequently oil: 

uenched in a helium atmosphere 
fuiee 1740 F, gave a surface diffrac- 
tion pattern of retained beta titanium. 


From a calculated relationship be- 
tween the beta-phase lattice para- 
meters and percent iron composition, 


MATERIALS & METHODS 


































































ve ites: 


te - ‘ 
j , - 
f 2 Ai se 
ca & 
, 


ge \E4 257 fA 


N 
O 
6 &) 


[A 234 wy 257 [A209 ff 










Uif- ia 6 
i M204 — 
On / 
a A a 4 rc # : ; 
iple 
1 in Vickers hardness numbers (50-gm load) near surface of titanium at 1650 F; average base-metal hardness 217 VHN/50 gm. C——Not 
On after various treatments. A—After sand-blasting and vacuum-an- sand-blasted; average base-metal hardness 217 VHN/50 gm. D— 
n of F nealing at 1650 F; average base-metal hardness 200 VHN/50 gm. After sheath-rolling. Edge shown is the sheath-rolled surface. Aver- | 
F a B—After sand-blasting, cold rolling 30% and vacuum-annealing age base-metal hardness 145 VHN/50 gm. (Magnification 500X). 
ase | 
ries. | 
d a ; a> Shut | 
L in. ; BASS S | 
ium a . 
fore Ph 
tion Pe isi 
skin. Pee Zz 
sur- Megs &: 
oved ay aC ORS | 
acid oS eh Pd ye BES | ; 
ee A Nb ce 
a ae © “bey OBR On 
sium Structure of surface of titanium sample after wire-brushing and annealing at 1380 F (lef#). 
is a Sample which had not been wire-brushed (right). (Keller's etch. Magnification 250X). 
into 
p, a eae 
om te the iron content at the extreme sur- conditions some degree of surface no increase of iron in the surface | 
sim face was found to be about 6% as contamination could be experienced over that of the base metal. Analy- | 
4 compared to a chemical analysis of in the cold rolling of titanium. ses were restricted to a surface layer | 
hat 1.8% iron for surface millings cut Corrugated rolls used in the cold of 0 to 0.001 in. with a sensitivity of 
io F to 0.003 in. depth and 0.1% iron for reduction and consolidation of +0.02% for a titanium sample with 
aia the original material. These results pressed and sintered titanium powder a nominal iron content of 0.1%. The 
From agree with previous work at this offer a greater kneading action than use of the Ferroxyl paper test for 
og 4 laboratory, which established an iron flat rolls. A small but measurable detecting iron on the surface of 
eee content in excess of 4 to 5% as amount of iron pick-up occurs with titanium sheet cold-rolled with flat 
the necessary to retain beta on water corrugated iron rolls as shown by alloy-steel rolls is inconclusive as 
dif- . quenching titanium. the wear of roll corrugations in an indication of iron pick-up due to 
Laan Except in applications where a service and a pick-up of a few tenths the possibility of iron segregation in 
+o | hard surface crust is desirable, sand- percent iron in the titanium sheet the base metal. Although the Fer- 
Lacal : blasting the surface of sheath-rolled surface. roxyl paper test is a very delicate in- 
sheet | @ duet —_ and following with a After consolidation to theoretical  ‘icator for detecting iron, results are 
. janie os acid ace maximum density has been achieved, not Peoria reproducible for 
wsa ae See 6s ele Cee a ae OO 
onge One. lowed by further reduction by hot or 
E ) : - Hot Working 
DF. Cold Rolli cold rolling using flat rolls. This 
Iness : 0 ng intermediate pickling removes the Titanium is surface hardened dur- 
oder i There is a definite tendency for iron contamination. ing hot working by the formation of 
" itamium to seize and gall in applica- . Several tests were made to check a tightly adhering oxide skin. Since 
ol tions involving sliding contact. The iron pick-up in the cold rolling of the oxide surface is somewhat resis- 
yhere metal will flow when buffed, and titanium when flat alloy steel rolls tant to acid attack, pickling is best 
frac: smear when rubbed on a hard, smooth were used. Microhardness surveys done in a standard sodium hydride 
Mum. surface, such as glass. With a back- gave no hardness increase in the sur- unit. A water rinse and a brighten- 
» be- ground of these characteristics, it was face layers and analyses made with a ing dip in a dilute hydrofluoric, nitric 
si to be anticipated that under certain _— fluorescent x-ray spectograph showed _acid mixture follow. 
ition, 


[ODS 








JULY, 1953 














































Materials 
at Work 


- ew 2 
a ©, 


WIDE BLADE AIRCRAFT PROPELLER A new aircraft 


propeller stated to incorporate the widest blades ever 
built has been placed in limited production by Hamilton 
Standard Div. of United Aircraft Corp. It is reported 
that this propeller, when mounted on a 5500-h.p. Pratt 
& Whitney Aircraft T-34 turboprop engine, will give 
more propulsive thrust for take-off than any other 
propeller-engine combination in a similar advanced stage 
of development. 

The propeller has been selected by the U. S. Navy 
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Here is materials engineering in action... 
New materials in their intended uses .. . 


Older, basic materials in new applications . . . 


for its R7V-2 turboprop version of the Lockheed Super- 
Constellation transport, which will fly this year. Con- 
siderable performance increases of the airplane over its 
piston-engined counter-part are expected. 

The blades are of hollow steel construction supported 
internally by a steel core. Air spaces in the blade are 
filled subsequently with a Buna N and Nylon combin- 
ation. This foamed synthetic sponge gives a light rigid 
support to the shell and also forces internal de-icing 
wires against the leading edge of the blade. 
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POLYESTER RESIN PREVENTS CON- 
CRETE DUSTING A thin coating 


of Vibrin polyester resin produced 


by the Naugatuck Chemical Div. of 
U. S. Rubber Co protects the giant 
Cosmotron | 
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The $8,000,000 Cosmotron, which 
is being used in a hunt for basic 
facts about the atom, is shielded for 
more than 100 ft around its circum- 
ference by a series of 10-ton concrete 
blocks stacked four tiers high. The 
blocks protect scientists working at 
controls and experimental equipment 
from radiation emanating from the 
Cosmotron during operation. 

Because the Cosmotron is a deli- 
cate piece of machinery, it is neces- 
sary to keep the 200-ft long room 
virtually dust-free. One of the prob- 
lems is preventing the concrete 
shielding blocks, which are occasion- 
ally moved, from causing dust. A 
1/32-in. coating of Vibrin seals the 
cement block with a hard, glass-iike 
surface, thus eliminating the con- 
crete dust problem. 
































DIFFUSION PUMP COATED by ELECTRO- 
LESS NICKEL PROCESS = To prevent cor. 


rosion during down-cycles and to maintain 
a clean internal surface, the Eastman Kodak 
Co. protects its MCF diffusion pump with 
a nickel coating. Formerly dull nickel 
plated, these pumps are now coated by 
the electroless nickel process. This pro 
cedure has resulted in an estimated 70% 
reduction in plating cost and eliminated 
losses caused by damage during assembly 
of separately coated components. The elec 
troless nickel process permits the coating 
of major sub-assemblies rather than com- 
ponents. In this particular pump the com- 
plete body assembly is coated in one step, 
the complete jet assembly in another. 


HELIARC-WELDED INCONEL TRAYS Acic- 


dip trays produced by the C. E. Howard 
Corp. were welded by the Hel‘arc process 
to obtain smooth joints which would not 
trap acid. These trays, produced from -in. 
thick and 14-in. round material, weigh 63 
lb each. They were welded by the Linde 
inert-gas arc process using an HW-10 torch 
at a speed of 15 to 18 in. per min. The 
shielding gas was argon and the electrode 
3/32 in. thoriated tungsten. No after weld 
cleaning was done since no flux is used in 
the process. 


CONTINUOUS CAST BRONZE = The Deni- 


son Engineering Co. is using Asarco 
continuous cast bronze produced by the 
American Smelting and Refining Co. for 
various parts in their hydraulic pumps and 
fluid motors. These pumps range in oper- 
ating capacities to 5000 psi and are used 
on many heavy duty installations. Benefits 
from the use of continuous cast bronze are: 
Less cost through reduced machining time 
and less scrap. The parts are reported to 
have a higher strength characteristic of more 
homogeneous properties and much better 
suited from a manufacturing standpoint 
than former methods. For example, the 
stock may be machined through screw ma- 
chine methods, and this has been a saving 
over former methods. Outside dimensions 
may be cast much closer to the actual re- 
quirement and processed with a minimum 
of machine waste. 
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WIRE-WRAPPING TOOL MAKES SOLDERLESS CON- 
NECTIONS A wire-wrapping tool, jointly developed by 
engineers of Bell Telephone Laboratories and_ the 
Western Electric Co., is said to produce, without the use 
of solder, a gas-tight joint between terminal lug and the 


mechanical metal-to-metal joint. Automatic positioning 
of the spindle facilitates loading; controlled tension 
makes highly uniform wraps. Rectangular terminals, 
having sharp edges, are wrapped with about six turns 


of wire without the application of heat. Contact pressure 


connecting wire in the assembly of electrical, electronic 
and electro-mechanical equipments. 

The tool tor making these solderless connections is a 
hand-held gun, either air or electrically operated, that 
has a rotating spindle with an axial opening that receives 


the wire terminal and a smaller axial opening into which 


in the finished connection is at least 15,000 psi, which 
results in an indentation at each of the four terminal 
corners that requires a 10-lb force to strip. 

In manufacture, wire wrapping is faster, more uni- 
form, and easier on the operator than soldering. With 
the solderless connection, terminals can be made smaller 





the skinned end of the connecting wire is inserted. The 
gun rotates its spindle, which virtually shoots the wire 
round the terminal in a tight helix, making a firm 


in cross section, and spaced more closely together. Since 
the connection requires a minimum of space, equipment 
can be reduced in size. 


RUBBER BEARING-TYPE SEAL A positive, two-piece bearing- 


type seal to prevent oil leakage from rear main bearings of 
automotive engines has been developed by the Brummer Manu- 
facturing Co. The seal is made of Hycar American rubber, a 
product of B. F. Goodrich Chemical Co. 

This seal replaces rope or wicking seals as well as incorporating 
a new technique in shaft sealing. The oil resistant Hycar is 
precision molded into a lip-type seal on a half-circle U-channel 
metal band. By fitting two of these half-seals around the crank- 
shaft and tightening together, a positive oil seal is obtained. The 
assembly is similar to that of the bearings. 

The metal base of the seal prevents distortion and the rubber 
covering is molded to tolerances as close as the bearings and 
grind of the crankshaft. The ends of each half-seal are finely 
ground to form a perfect circle when assembled around the shaft. 

Engine speeds up to 4800 rpm mean high temperatures and 
severe abrasion. Hycar rubber resists the damaging effects of 
temperature changes, abrasion, automotive oils and greases with 
added detergents, and engine acids. 
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Edging the diameter of 800-ib disk preparatory to closed-die forging. 


Annealing Type 414 Stainless Steel Forgings 


by ANTHONY A. SCAFATI, Plant Metallurgist, McWilliams Forge Co, 


Closed-die forging of a stainless steel disk. 










































Co. 





Re ks : 








Optimum hardness and machinability can be ob- 


tained with this two-stage annealing procedure. 


@ Most MARTENSITIC chromium 
steels which contain from 11 to 
18% chromium, have very good hot 
working properties and are widely 
used in the production of forgings. 
But cooling from the forging temp- 
erature leaves the steels in a very 
hard condition because transforma- 
tion from austenite to ferrite in these 
highly alloyed materials is so slug- 
gish. Air-cooling is usually sufficient 
to form martensite and develop prac- 
tically full hardness. Therefore, an- 
nealing is required to prevent crack- 
ing and for machining operations. 
Type 410, the basic composition 
of this martensite group, can develop 
high mechanical properties by heat 
treatment, but it is less resistant to 
corrosion than the higher chromium 
or chromium-nickel steels. To in- 
crease the corrosion resistance, Type 
414, containing 1.25 to 2.50% 
nickel was developed. Although this 


nickel addition increased the cor- 
rosion resistance of the steel, the 
nickel also stabilized the austenite 


and lowered the critical range. As a 
result, Type 414 responds more 
slowly to heat treatment than the 
standard 12% chromium grade. 

The straight chromium steels can 
be fully annealed by slow-cooling 
from above the critical temperature 
range. For maximum softness, the 
general practice is to heat-the steels 
in the range 1550 to 1600 F, fur- 
nace cool slowly to 1100 F, and air 
cool. Sufficient softening for most 
purposes can be achieved more 
quickly by air-cooling from 1250 to 
1300 F. 

However, Type 414 is difficult to 
anneal to low hardness values be- 
cause it does not respond to slow 
cooling from above the critical 
temperature. The nickel stabilizes 
the austenite and makes transforma- 
tion on cooling so slow that imprac- 
tically long cooling cycles would be 
required. A study of dilatometric 
cooling curves confirms the extreme 
sluggishness of the austenite trans- 
formation through the Ar,-Ar, tem- 
peratures. Type 414 is generally 
softened by sub-critical or process 
annealing. The usual method is to 
heat the steel at 1200 to 1300 F for 
sufficient time to obtain soft tem- 
pered martensite. It is generally 
stated that a hardness below 240 
Brinell cannot be obtained in prac- 
tical plant operations. 
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At McWilliams Forge Co., Type 
414 steel is widely used. Large disks, 
weighing from 700 to 800 Ib. are 
forged from 12 to 18 in. billet sec- 
tions and reduced to a thickness of 
3 to 4 in. and diameters up to 30 
in. Four and 6 in. rounds are upset 
and rings of many sizes are pro- 
duced. 


To permit subsequent machining 
operations and to obtain desired 
mechanical properties, it is necessary 
that forgings be annealed from an 
as-forged Brinell hardness range of 
363 to 388 to the range 217 to 248. 


In order to attain this, our prac- 
tice consists of carefully charging the 
furnaces so that the pieces to be 
annealed are separated and exposed 
to uniform furnace temperatures. 
This is very important! The charge 
is heated to 1400 F, slightly above 
the critical temperature and soaked 
long enough to remove all forging 
strains and achieve desired homo- 
geneity. The cycle then consists of a 


Charging 800-lb forged disks for annealing. 


two staye operation. In the first, the 
temperature is dropped to 1300 F 
and held for a minimum of 14 hr. 
In the second, the charge is held for 
16 hr at 1240 F. The chai ge is then 
furnace cooled to 1050 F and rapidly 
cooled in air. The annealing is done 
in oil-fired furnaces which are large 
enough to hold a ten ton charge, 
thus making this a thoroughly prac- 
tical operation. 

Since this heat treating cycle was 
introduced, the Brinell hardness has 
ranged from 217 to 229 and opti- 
mum machinability and mechanical 
properties have been reported. 

A similar cycle of operation has 
been used successfully for the an- 
nealing of Type 431 steel. This ma- 
terial containing 17% chromium and 
2% nickel is just about at the limit 
of the martensitic range. It is even 
more sluggish to anneal than Type 
414. The usual recommended an- 
nealing procedure for this steel is to 
air cool from 1150 to 1225 F. With 
this annealing method the com- 
mercial hardness minimum is given 
as 255 Brinell. Using the Mc- 
Williams process, hardness values of 


> ae 


235 to 241 are obtained regularly. 


Careful arrangement of the disks assures 


the uniform temperature distribution essential for satisfactory annealing. 













































































These Curves Show.... 
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How Section Size Influences Strength 
Properties of Sand Castings 


Proper use of curves will aid in se- 


lecting proper alloy and thickness. 


by W. J. REICHENECKER, Materials Div., Westinghouse Electric Corp. 


@ ONE OF THE many factors that 
influence the mechanical properties 
of sand cast alloys is the effect of 
section thickness upon strength and 
ductility. In general, as the cast sec- 
tion thickness increases, the unit 
mechanical properties decrease. Nor- 
mally, the mechanical properties ob- 
tained on 14 in. dia tensile test bars 
serve as a basis for the selection or 
the application of the material. It 
does not always follow, however, 
that the casting will have properties 
equivalent to those of the test bar 
and this is particularly true of cast- 
ings of a thickness greater than 1/, 
in. Not all alloys show the same de- 
gree of susceptibility to loss in me- 
chanical ew sev with increased 
section thickness and, therefore; 
there is no single rule which the 
designer or engineer can apply in 
all cases. 

The need for 


information con- 


cerning the susceptibility of some of 
the commonly used nonferrous cast- 
ing alloys to loss of mechanical 


strength with increasing section 
thickness prompted a study of this 
phenomenon. 


As with any test, the selection of 
the type of specimen is important 
and must be considered carefully if 
the results are to be valid. For this 
work, a specimen having various 
section thicknesses, but not exces- 
sively complex in design was used 
(see the accompanying sketch). 

In addition to section size varia- 
tions, there are other factors such 
as pouring temperature, gating and 
risering techniques, casting geom- 
etry, melting practice, etc. that exert 
an influence upon the mechanical 
properties of the casting. No single 
test procedure can encompass the 
full range of techniques necessary 
to the production of a wide variety 






of casting alloys or casting designs. 
Therefore, the gating and risering 
technique used in making the step 
bar casting was selected as being 
representative of commercial practice 
and is not necessarily the best tech- 
nique for all the various alloys ex- 
amined. Pouring temperatures were 
selected for each alloy within a 
range normally used commercially 
for the particular material being cast. 
All samples were cast in conven- 
tional green sand molds. 

The mechanical properties were 
determined on tensile specimens ma- 
chined from the different sections of 
the step bar casting, and the results 
are shown graphically in the accom- 
panying charts. Minimum mechani- 
cal properties, alloy designation, and 
nominal chemical composition of the 
alloys examined are given in the 
table. 


Effect of Thickness 


All the alloys examined showed a 
decrease in mechanical properties as 
section thickness increases. The man- 
ganese and aluminum bronze alloys 
(E and F) appear to be least af- 
fected by variations in section thick- 
ness whereas the tin bronze alloys 
are affected to a much greater ex- 
tent. Heat treated aluminum alloy 
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(A) does not show too great sus- 
ceptibility to the section size effect 
and the silicon bronze alloy is rela- 
tively unaffected in section below 
about 1-1/ in. thick. 
It should be emphasized that the 
values shown in the charts should 
ye construed as typical of these 
vs for the section thickness indi- 
cated under all circumstances. There 
are many other factors, previously 
mentioned, that also have an influ- 
ence on the properties obtained in 
a casting of a given alloy. Further- 
more, there are techniques available 
to the foundryman, that will parti- 
ally offset this natural tendency 
toward lower properties in heavier 
sections. Such practices as the use of 
chills adjacent to heavy cast sections, 








exothermic riser compounds, insulat- 
ing riser sleeves, and relocation and 
redesign of gates and risers are all 
effective in reducing the detrimental 
effects of heavier sections when as- 
sociated with poor feeding. 


Effect on Design 


At Westinghouse, the information 
on the influence of section size upon 
mechanical properties was furnished 
the designer, not to discourage the 
use of alloys showing the greatest 
susceptibility to loss of mechanical 
properties in heavy sections, but to 
provide additional aid in selecting 
an alloy for particular design. Con- 
versely, this information also pro- 
vides for better design for the appli- 
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cation of a particular alloy. For 
example, increasing the section thick- 
ness from 1 to 2 in. for a tin bronze 
alloy, such as alloy B, does not 
necessarily double the load carrying 
capacity of the section. Reference to 
curve B in the tensile strength chart 
shows that the tensile strength de- 
creases from about 40,000 psi in a 
1 in. section to 20,000 psi in a 2 in. 
section. Therefore, in destendats for 
an alloy of this type, careful con- 
sideration should be given to rela- 
tive section thicknesses and their in- 
fluence on unit mechanical operations. 

Reduction of cast wall thickness is 
not necessarily accompanied by a pro- 
portional loss of mechanical proper- 
ties. Castings intended for pressure 
tightness can, therefore, be ioamed 
with minimum wall sections consis- 
tent with mechanical requirements 
and in addition obtain improved 
pressure tightness because of the re- 
duced all thickness. 

In the case of an aluminum 
bronze alloy, alloy F, the mechanical 
properties are relatively unaffected by 
increased section thickness up to 
about 2 in. thick, and thus an in- 
crease in section thickness will be 
accompanied by an overall gain in 






































r load carrying capacity. 
The information presented should 
not discourage the engineer from 
~ using the alloys showing the greatest 
susceptibility to loss in mechanical 
properties in heavy sections, but 
y should provide additional aid in se- 
| ay lecting an alloy for a particular cast- 
Ps GU ete ing. On the other hand, reference to 
at iin iki: aad Cains these data may help in improving 
casting design for application of a 
Sketch shows general design features of step bar casting. specific alloy. 
Composition and Minimum Mechanical Properties of Test Bars 
Pp P 
| 
Aluminum Tin Bronze | Red | Tin Bronze Manganese Aluminum | Silicon 
Alloy 88-8-4 | Brass | 85-5-5-5 Bronze Bronze | Bronze 
ALLOY | <z | | | 
DESIGNATION | Al B | ¢ | D E | F G 
SIMILAR | B26~48T B143-49T | a B145-49 B147-49 | 8148-49 B198-49 
ASTM SPECIFICATION SCS51A 2B — 4A 8A | 9A 12A 
NOMINAL Cu — 1.25 Cu —88.0 Cu —87.0 Cu —85.0 Cu —59.00 Cu—88.5 | Cu—93.7 
CHEMICAL Si — 5.00 Sn — 8.0 Sn — 3.0 Sn — 5.0 Mn— 0.80 Al—9.0 | Si — 4.5 
COMP., % | Mg— 0.50 Zn — 4.0 Pb — 2.5 Pb — 5.0 Fe — 1.25 Fe—2.5 | Fe—1.8 
Al —93.25 Zn — 7.0 Zn — 5.0 Al — 0.80 
| Zn — Bal. | 
MIN MECHANICAL | | 
PROPERTIES? | 
Tensile Strength, Psi | 32,000 35,000 27,000 30,000 60,000 65,000 45,000 
Yield Strength, Psi | 20,000 18,000 12,000 14,000 22,000 25,000 20,000 
Elong in 2 In, % 20 20 20 25 | 20 | 13 
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14 
‘72 tn. dia sand cast test bars. 
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Alloy “A" was tested in the solution treated and aged condition. 































































Strip rolled to thicknesses of 
0.00015 in. available com- 
mercially. . . . Simplifies mini- 
aturization problems. Mirror- 
finished strip also obtainable. 
. . . Reduces finishing costs. 


@ PRECISION IN instruments, servo- 
mechanisms, electronics and aircraft 
parts calls for measurements in tenths 
of thousandths rather than in thou- 
sandths, requires surface smoothness 
designations expressed in micro- 
inches, and involves hardness speci- 
fications defined by Brinell or Rock- 
well numbers rather than by such 
terms as “half-hard’’. In addition, 
modern engineering design requires 
Marrower ranges and more exacting 
values of elongation, tensile strength, 
yield strength, modulus of elasticity 
and grain size. 

The engineer can produce a better 
product more efficiently and more 
economically when these ‘‘exacting 
values” are in the metals obtained 
from the producer. 


Precision Thickness and 
Width Tolerances 


Over the years, the accepted com- 
mercial tolerances established by the 
ASTM and AISI for the thickness of 
metals have averaged +10%. In the 
heavier gages tolerances are some- 
what lower, but in the thinner gages 
the tolerance range broadens to as 
high as +20%. Typically, the 
ASTM tolerance on 0.002 in. phos- 
phor bronze is +0.0004 in. The 
AISI tolerance on 0.003 in. stainless 
steel is +0.0005 in. 

To the designer who requires a 
thin flat spring with definite physical 
values, a variation of 20% or more 
would be intolerable. For example, 
strip metals used in modern auto- 
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Precision Rolled Thin Strip Offers: 













Close tolerances in thin strip are obtained by rolling on a Sendzimer mill. 


1. Close Tolerances 





Polished rolls produce beryllium-copper strip with superior surface qualities and lead 1° 
increased fatigue resistance of snap acting switches. 


2. Superior Surface Qualities : 








by A. 1. NUSSBAUM, Manager, Industrial Div., American Silver Co., Inc. 


notive controls must meet thickness 
tolerances of +1% to +5%. Not 
only, is this true of spring materials 
but it applies to diaphragms, burst- 
ing disks, metal bellows, fuse ele- 
ments and thermostatic bi-metal ele- 
ments as well. Thickness specifica- 
tions for the 0.0128 in. gage beryl- 
lium copper clips used in sub-minia- 
ture tube sockets demand a tolerance 
of +0.0005 in. with the additional 
restriction that the total variation 
along the length of any one coil must 
not exceed 0.0003 in. When the 
present compact assemblies are min- 
iaturized, and then sub-miniaturized, 
watch-like accuracy is necessary and 
parts must be machined to tolerances 
often as close as +0.0001 in. Usu- 
ally these parts must be precision 
ground and lapped at great expense. 
By blanking from precision-rolled 


Continuous annealing in controlled atmosphere furnaces 
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metal, tremendous savings can be 
made. 

Where the part is too thick to be 
blanked, modern practice calls for 
machining to commercial tolerances 
and adjusting the assembly with mi- 
croshims which can now be procured 
in thicknesses from 0.0005 to 0.010 
in. in increments of 0.0002 in., 
rolled to a tolerance of +0.0001 in. 

For economy, too, precision thick- 
ness tolerances are important. It has 
been estimated that more than three 
million tons of steel could be saved 
each year if steel mills could hold 
thickness tolerances to within +3% 
instead of +10%, inasmuch as it is 
customary practice to endeavor to 
produce with the tolerance on the 
high side. 

If a rectangular flat spring must 
have accurate dimensions it is cus- 


tomary to blank the part from strip. 
Strip slit to precision width toler- 
ances, as close as +0.0015 1n., per- 
mits the production of such parts 
with a simple cut-off tool. Scrap is 
eliminated, and there are important 
savings in die costs and labor. Re- 
sistance ribbon formerly made from 
flattened wire is now made from 
precision slit strip at a sizable cost 
saving. 


Surface Finish 

For many applications it is impor- 
tant that metal strip have a perfect 
surface finish, free from rolled-in 
dust and dirt, pin-holes and other 
imperfections. 

One of the most expensive and 
time consuming operations in metal 
working plants is polishing and prep- 
aration for electroplating. In many 


produces strip with controlled grain size and hardness. 


| 3. Controlled Grain Size and Hardness 









































cases this is strictly a manual opera- 
tion. Even where automatic polish- 
ing equipment is used there is a con- 
siderable amount of hand labor in- 
volved. Much of this polishing is 
necessitated by surface imperfections 
that exist in the metal as it is re- 
ceived from the supplier. 

Most strip metals are now avail- 
able rolled to a mirror-finish and 
bright annealed and some mills ac- 
cept orders with a surface finish 
specification expressed in micro- 
inches. The premium charge for this 
extra quality is more than off-set by 
the labor saving that is achieved, 
especially where the parts involved 
are small in size and, consequently, 
there are a great number of them to 
the pound. 

Clutch disks requiring a perfect 
surface finish to obtain maximum 
slippage were formerly lapped from 
commercial strip to low micro-inch 
readings. Now they are blanked di- 
rectly from strip in the as rolled con- 
dition that was processed on micro- 
finished rolls under dust-controlled 
conditions. 

One of the problems encountered 
in the use of springs made of thin 
sections is fatigue failure. Investiga- 
tion has shown that fatigue fracture 
is usually due to surface imperfec- 
tions. For example, rolled-in dust 
causing an 0.0005 in. depression in 
the surface of a beryllium copper 
spring 0.003 in. thick creates a 
16 2/3% notch. Microscopic exami- 
nation of fatigue failures in thin 
springs show many cases where the 
cracks have started at such a notch. 
These springs are now made from 
strip which has a high finish as 
rolled, obtained by careful handling 
and dust-controlled production. Fa- 
tigue properties have been improved 
greatly. 


Ultra-Thin Gages 


As aircraft and missiles become 
larger and their fuel loads increase, 
the size and weight of each individ- 
ual component part is receiving criti- 
cal study from the standpoint of 
weight. Thus, miniaturization, and 
now sub-miniaturization, have be- 
come the keynote in design for air- 
craft. Similar design problems are 
met in communications, instrumenta- 
tion, electronics and electrical equip- 
ment. The successful application of 
the miniaturization concept is largely 
dependent on the availability of the 
stronger metals in thin and ultra-thin 


strip gages. 


Once it was realized that there is 
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Phosphor bronze diaphragms and beryllium-copper contacts are improved by using 


precision-rolled strip. 


a definite relationship between the 
work roll diameter of a cold strip 
mill and the thinnest gage of strip 
which the mill can produce, the need 
for cluster mills with extremely small 
work rolls became evident. Both the 
Rohm mill and the Sendzimir mill 
are machines of this type and have 
been made with work roll diameters 
as small as 14 in. The Sendzimir 
mill is probably the most widely used 
cluster mill today and is in use in 
the processing of both ferrous and 
nonferrous metals down to gages of 
0.00015 in. 

Some of the more important appli- 
cations of various metals and alloys 
in ultra-thin gage strip form are 
given below. 


Stainless Steels—Instrument 
membranes 


Carbon Steels—Thickness gages 
Titanium Alloys—Camera Shutters 
Tantalum—Capacitors 
Beryllium-Copper—Diaphragms and 
bellows 
Phosphor Bronze—Sliding contacts 
Brass—Computer memory tape 


Iron-Nickel Alloys—Tape: wound 
magnetic cores 


Composite Strip Metals 


The required physical and chemi- 
cal properties of strip metal fre- 
quently cannot be furnished by a 
single metal or alloy. However, the 
desired properties can often be ob- 
tained by designing a composite ma- 
terial. 

A good example is furnished by 
silver clad phosphor bronze. Such 
bi-metal strip is widely used in the 
electrical switch-gear industry for 
contact springs. The bi-metal offers 
the designer both the excellent elec- 
trical conductivity of silver and the 


high strength of bronze. Composite 
strip is also used widely in thermo- 
stats where a large number of differ- 
ent ferrous-to-ferrous and ferrous-to- 
nonferrous bi-metal combinations 
furnish almost any desired rate of 
deflection with temperature change. 

The economy made possible by the 
use of clad metals is another impor- 
tant factor favoring their increasing 
application. Many contact materials 
in the electrical and electronic indus- 
tries, and some _ corrosion-resistant 
materials in the chemical industry, 
are today made of a comparatively 
thin surface layer of silver, gold, 
palladium or platinum alloys clad to 
such base metals as copper, brasses, 
bronzes, nickel silvers and beryllium 
copper. 

Both nickel-clad and copper-clad 
low carbon steel strip have been pro- 
duced in large quantities during the 
past two years. Such composite metals 
have usually comprised a 10% sut- 
face layer of commercially pure 
nickel or copper bonded to a core of 
either C 1008 or C 1010 low carbon 
steel, with the clad metal strip rolled 
frequently to gages as thin as 0.005 
in. and 0.003 in. Electronic tube 
components and automotive radiator 
fins have been among the major ap- 
plications of nickel-clad and copper: 
clad steel, respectively. 

Finally, clad metal strip is in use 
in applications where electro lating 
has proved difficult, impossible of 
uneconomical. In the manufacture 
of flexible waveguides, for example, 
it has been found more economical 
to fabricate the flexible tubing mem- 
bers from extremely thin silver-clad 
80/20 brass strip than to attempt the [7 
electroplating of the finished lengths 
of tubing. In most cases, only slight 
surface layers of precious’ metal are 
required, a common thickness being 
0.0003 in. 
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MATERIALS & METHODS 
MANUAL No. 95 


This is another in a series of 
comprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 
ful data on characteristics of mate- 
rials or fabricated parts and on their 
Processing and applications. 
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Parts made of natural rubber or synthetic elastomers 
have many uses and a tremendous range of possible properties. 
To help engineers make the best use of rubber parts, this Manual 
gives information on: 


@ How Rubber Parts Are Made 

@ How Rubber Compounds Are Specified 
@ How Rubber Parts Are Designed 

@ Where Rubber Parts Are Used 








































Introduction 


While automobile tires are prob 
ably the most familiar and commer 
cially important rubber products, 


other parts ar equally interesting to 
Various industrial isers. Pump and 
valve diaphragms, hose. bellows. 


belting, linkage boots, tubing, gas- 
kets, packings, electrical insulating 
parts, bushings, tape, grommets, 
handle grips, valve seats and similar 
parts are made of solid rubber. Parts 
such as these can be molded, cut 
from sheet, extruded or machined 
from stock. 

Certain unique properties can be 
obtained in parts made of rubber. 
First of all, rubbers can be stretched 
tremendously; working extensions 
can be 300% and ultimate elonga- 
tions 800%. Second, light loads can 
give large deformations. Working 
tensile stresses seldom reach 100 psi 
in soft rubbers. Third, recovery from 
deformations (resilience) is good, 
energy storage is large and repeated 
flexing can be withstood. In addition, 
rubber is a good electrical insulator 
in its usual form. Water impervious- 
ness and good chemical resistance are 
other important characteristics. 

The wide variety of properties 
available in the many different kinds 
of rubber is perhaps the most attrac- 
tive thing to users. There is no one 
basic material. Besides the natural 


product, there are a number of so- 
called synthetic rubbers. Each has a 
different chemical nature, and varia- 
tions in processing and compounding 
ingredients make possible big differ 
ences in properties. 

Every rubber compound has its 
own advantages and disa lvantages, 
d pending on intended use. Natural 
rubber is usually strong, elastic and 
resilient, with high elongation. Nat- 
ural rubber is imported, however, 
and has been subject to scarcities and 
wide price fluctuations. It is not re 
sistant to oil or sunlight and has 
temperature limitations. GR-S is the 
most important man-made elastomer. 
Like natural rubber, GR-S is not oil- 
resistant. At the present time it 1s 
cheaper than standard grades of nat- 
ural, however, and has nearly as good 
mechanical properties. Cold rubber, 
which is GR-S polymerized at low 
temperatures, has improved abrasion 
resistance and higher strength. Baty, 
a relatively cheap synthetic, is also 
non-oil-resistant. Resilience is poor 
at room temperature, but it is used 
in tire inner tubes because of out- 
standing gas-retaining qualities. Neo 
prene is moderately oil-resistant, with 
good mechanical properties and ex- 
cellent sunlight resistance. Buna-N, 
or nitrile rubber, has excellent oil 
and solvent resistance. Thiokol has 
the best oil resistance, but is limited 
by thermoplasticity and relatively low 
resilience. Silicone rubber is outstand- 
ing for stability and inertness at high 


How Rubber Parts Are Made 





Although the manufacturing proc- 
esses for rubber parts do not directly 
concern users, some background is 
helpful to specifying engineers. 


Calendering and Extrusion 


The first step is mixing. Natural 
or synthetic rubber is put into a mill 
or mixer with fillers, plasticizers, re- 
claims, vulcanization ingredients, ac- 
celerators, anti-oxidants and _ other 
compounds. 

Vulcanizing agents such as sulfur 
combine with rubber when heat is 
applied to form non-tacky, cured 
compounds. Sulfur content in soft 
rubber is 0.49%, in hard rubber 25 
to 40%. Accelerators speed up vul- 
canization, while antioxidants reduce 
deleterious effects of heat and oxy- 
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gen on cured rubber. Plasticizers can 
be used either to soften the uncured 
compound for better processing or to 
1 tkape certain properties like flexi- 

ility at low temperatures in the fin- 
ished compound. Fillers such as. car- 
bon black increase strength for better 
tear and abrasion resistance in the 
finished product. For light colored 
stocks, reinforcements like zinc-oxide, 
magnesium oxide and magnesium or 
calcium carbonate'can be used for 
reinforcement. 

After mixing, the next step is 
usually calendering or extrusion, al- 
though large, thick pieces can be cut 
directly from mill slab. In calender- 
ing unvulcanized compounds, slab is 
rolled to sheets of carefully control- 
led thickness. Uncured material can 
also be extruded to sizes and shapes 





temperatures and for resilience at loy 
temperatures. Chemical and oil t¢ 
sistance and resistance to compression 





set are good, but prices are high and 
mechanical properties are lim 
Other synthetics, such as polyaci lj 
ester and polyethylene-glycol rub 
hav been de veloped recently [ ii 
special properties. ™ 

W hen planning or designing 
to be made of rubber, consultatio; rt 
between designers or engineers an 
rubber technologists is often neces 
sary. Some large users even kee ; 
rubber technologists on their ow 
statts. The average parts user does 
not have to go to this length, how 
ever, if he understands a few basi 
principles and takes full advantage 
of the consultation services offered 
by suppliers. 

Materials & Methods Manual +37 
(May 1948) summarized basic rub. 
ber properties. It showed how thes 
properties change with additions and 
processing variations. In the present 











‘ 
Manual we carry the subject one ste 1 
further, explaining how parts made 
of rubber should be designed and 


specified. Information valuable 
users is emphasized, while the chem. ; 
istry, manufacturing processes, and 
nomenclature of producers are cov- 
ered only where they concern the 
user. Discussion is confined to 
molded, extruded, die cut, and ma- 
chined shapes. Natural and synthetic 
rubber parts are included, but the 
rubber-like plastics are not discussed 


desired. J:xtruded and sheet goods 
are vulcanized in large heaters by : 
air alone or in combination with 
steam. Vulcanized products are cut 
to length, or notched or punched 
according to specifications. 

Extrusion has certain advantages 
and disadvantages. Setup and die 
costs are low, and finished parts are 
comparatively inexpensive. Close tol- 
erances might be difficult to hold. 
however, depending on the size and 
shape of the extrusion and the com: 
pound used. 

Vulcanized sheet or slab stock cat 
be die cut to many shapes using 10- 
expensive steel dies. Flat parts with 
large holes or cutouts are often 
cheaper to mold, however, duc (0 
waste in die cutting. With thick- 
nesses above 14 in., some concavit) 
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on punched edges [rimming iS usually necessary, low labor Ost 
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Table 1—Comparative Properties of Important Rubber Compositions 
| | | 
| | Butyl | 
Natural GR-S | Buna-N Neoprene ) Non-Oil Thiokol Silicone 
Rubber i Resistant Rubber 
Specific Gravity 0.93 0.94 1.00 1.25 0.91 1.35 1.2to 2.6 
Tensile Strength, Psi: Pure Gum 3000 400 600 3500 3000 300 200-450 
Reinforced = 4500 3000 ! 4000 3500 3000 1500 
Teor Resistance Excellent | Poor-Fair Fair Good Good Fair Poor-Fair 
Abrasion Resistance Excellent | Good Good | Excellent Fair Poor Poor 
) | : / 
Aging: Suniight Poor ) Poor Poor | Excellent Excellent | Good Good 
Oxidation Good Fair Fair Good Good ! Good Very Good 
Heat (Max Temp), F 300 250 300 300 300 160 450 
Static (Shelf) Good Good Good Very Good Good Fair Good 
Flex Cracking Resistance: 
Slow Rate Excellent Good Good Excellent Excellent | Fair Fair 
Fast Rate Excellent Poor Poor Excellent Excellent | Poor Poor 
i Compression Set Resistance Good Good Very Good Poor or Fair Poor Good 
. Excellent 
Solvent Resistance: 
Aliphatic Hydrocarbon Very Poor | Very Poor Excellent Fair Poor Excellent Poor 
Aromatic Hydrocarbon Very Poor | Very Poor Good Poor Very Poor Good Very Poor 
Oxygenated Solvent Good Good Poor Fair Good Fair Poor 
Halogenated Solvent Very Poor Very Poor Very Poor Very Poor Poor Poor Very Poor 
Oil Resistance: . 
Low Aniline Very Poor | Very Poor | Excellent-Fair | Fair Very Poor Excellent Poor 
High Aniline Very Poor | Very Poor | Fair-Excellent Good Very Poor Excellent Good 
Gasoline Resistance: 
Aromatic Very Poor Very Poor Poor-Good Poor Very Poor Excellent Poor 
Non-Aromatic Very Poor Very Poor | Fair-Excellent Good Very Poor Excellent Good 
Acid Resistance: 1 -. 

Dilute (Under 10%) Good * Good Good Fair Good _ Poor Fair 
“Concentrated Fair Poor Poor Fair Fair Very Poor Poor 
low Temperature Resistance (Max) —65 F —70 F —65 F —§0 to 65 F — 65 F —40 to 65 F —120 F 

4 

Permeability to Gases Fair Fair Fair Very Good Very Good Good Fair 
Water Resistance Good Very Good Very Good Poor-Fair Very Good Fair Fair 
Alkali Resistance: 

Dilute (Under 10%) Good Good Good Good Very Good Poor Fair 

Concentrated Fair Fair Fair Good Very Good Poor Poor 
Resilience Very Good Fair Fair Very Good Very Poor Poor Good 
E'ongation (Max), % 700 500 500 500 700 400 300 


























ot nttric and sulfuric. 


(Adapted from data from Linear Inc.) 


























Thiokol hose is extruded on a laboratory 
machine. Similar hose performs successfully 


with paint, gasoline and aromatic fuel. 


Aircraft fuel cell fitting requires a split 
cavity mold with both loose inserts and a 
The rubber is flexible 
enough to snap out of the cavity after 


permanent insert. 


curing. 


are generally higher, but labor costs 
are usually less than in compression 
molding. Not all compounds will 
flow suitably for this method, AI- 
though flash is minimized, sprue 
necks must be tumbled or trimmed 
off. Transfer molding, in general, is 
best suited to small parts. 

Injection molding is relatively new 
with rubber. The advantages are 
similar to those of transfer molding 
—uniformity, close tolerances, good 
finish and thin trim flash. Change- 
over and set-up time are relatively 
long, however. Equipment and main- 


88 


In compression molding, uncured compound is forced into the cavities and cured by heot 


in the mold. Picture shows pieces being removed after vulcanization. 


Rubber torsional springs are mounted in tractor seat. Springs are the cylindrical objects 
mounted below the arrow. They cushion shocks and level out sharp rebounds that occu! 


with heavy steel springs. 


tenance are costly. In general, in- 
jection molding is suitable only to 
long production runs. 

Flash removal is often expensive, 
and allowable flash requirements can 
greatly affect cost. Punch presses 


can be used for trimming if 1/32 to 
1/16 in. extension is acceptable. At 
other method is to freeze parts 0 
dry ice, then tumble them. Buffing 
or hand trim may be necessary fo! 
100% flash removal. 


MATERIALS & METHODS 
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(any molded parts require inserts 
of metal, fabric or plastics. Steel, 
aluminum, cast iron, stainless steel, 

ze. brass and other metals are 
bonded to rubber with adhesion 
strengths that often exceed rubber 

sile strength. To obtain adhesion, 

ils are blasted or cleaned by sand- 
lasting or degreasing, then either 
brass-plated or covered with rubber- 
metal adhesive, depending on the 
metal, the rubber and the application. 
Fabric reinforcements are impreg- 
nated or coated with compounded 
rubber to ensure adhesion. Inserts 
are bonded to the rubber in the mold 
during vulcanization. 


Cellular Rubber Parts 


Almost any rubber, of any hard- 
ness, can be made in cellular form. 
[It can be produced as molded parts 
or as sheet. The three types of cel- 
lular rubber are latex foam, sponge 
and closed cell. 


Latex foam is made by mechani 
cally whipping up liquid latex rub- 
ber. The result is a network of in- 
terconnecting cells. The material is 
over 90% air and extremely light, 
soft and yielding. 

Sponge, or open cell rubber, is 
made by putting a blowing com- 
pound into solid rubber before vul- 


How to Specify Rubber Compounds 





Rubber should be bought to meet 
predetermined specifications and de- 
sired properties. As a general rule, 
no user should specify by type—i.e. 
neoprene, GR-S, etc. Mechanical. 
electrical and chemical properties de- 
sired or the service conditions to be 
met should be described, with the un- 
derstanding that the supplier can use 
any compound that does the job. 
However, when evaluation tests are 
not entirely reliable, as for tests for 
weather resistance, it might be ad- 
visable to make an exception and 
specify the type of compound. 


Specification Properties and Tests 


Classification systems for cellular 
and comparatively soft rubber devel- 
oped by the American Society for 
Testing Materials and the Society of 
Automotive Engineers are widely 
used throughout industry. Com- 
pounds are specified according to 
standard and special tests. While 
these systems are not perfect and are 
not the only ones used, they are in- 
dicative of specifying practice and 
should be wahauned by every user. 
_ Accompanying tables show proper- 
ties available in commercial com- 
pounds. These tables are not all- 
inclusive, but merely indicate the 
tanges. They also show the mutual 
dependence of properties. Extreme 
values cannot be obtained in one 
property without detracting from 
others. Outstanding oil or heat re- 
sistance, for example, can sometimes 
only be obtained at a sacrifice in 
Strength, 


‘lardness—Hardness is measured 
by pocket durometers which show 


relative resistance to indentation. A 
Shore “A’’ durometer reading of 100 
is obtained on a polished steel or 
glass surface. Hard rubber runs 95 
to 99. Tire material tests between 
60 and 70. Inner tube rubber varies 
from 35 to 50, while rubber bands 
run between 35 and 40. The practi- 
cal tolerance on durometer require- 
ments is +5. 

Durometer hardness, although of- 
ten assumed to-be, is not a reliable 
index of stiffness. Various persons 
using different durometers sometimes 
differ by 5 or more points in readings 
on the same piece of rubber. Since a 
5 point difference can mean a varia- 
tion of 15 to 20% in stiffness meas- 
ured by compression deflection tests, 
difficulty of meeting close stiffness 
requirements is apparent. 

Indentation tests are used to clas- 
sify foam rubber, just as durometer 
hardness tests classify solid com- 
pounds. Indentation tests consist of 
measuring the load in pounds needed 
to produce a 25% deflection in a 50 
sq. in. piece. 

Strength Properties — Tensile 
strength and elongation are extremely 
useful, but often misused, measure- 
ments. In manufacturing and com- 
pounding, tension tests are an im- 
portant tool. Tests before and after 
exposure to some deteriorating influ- 
ence indicate relative resistance of 
the compound. The relative effects 
of various compounding ingredients 
can often be best determined by tests 
of tensile strength, ultimate elonga- 
tion and tension modulus. Tension 
tests are also used for factory quality 
control. 

Tensile and elongation values in 
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canizing. The compound gives off a 
gas to form cells. These cells burst 
to give a uniform structure of inter- 
connecting cells. The expansion is 
done in a mold or open pan. 
Closed cellular rubber is usually 


made by subjecting uncured solid 
rubber to high pressure nitrogen. 
Some gas dissolves in the rubber. 


When the pressure is lowered in vul- 
canization, the gas expands to form 
unconnected cells. The same struc- 
ture can also be obtained by using 
gas-forming ingredients. In either 
case, the gas is not allowed to break 
the cells. 


themselves, however, are seldom 
measures of quality. Interpreted in 
relation to other properties, knowl- 
edge of strength and elongation may 
be extremely useful, but it is a fre- 
quent and regrettable mistake of 
users to require values unnecessarily 
high for these two measurements, 
thus limiting other desirable proper- 
ties or the economy of the products. 


Absolute tension values have no 
dependable significance. A stock with 
high tensile might or might not have, 
for example, good flex life. Relative 
tension values are highly significant; 
a stock that retains its tensile strength 
will also retain its flex life (after ex- 
posure to deteriorating influence). 

Compression Set—Compression set 
tests evaluate ability to regain orig- 
inal shape after prolonged compres- 
sion. Cylindrical disks, under con- 
stant load or at constant deflection, 
are heated for given periods. Tem- 
peratures are made suitable, if pos- 
sible, to expected service. Heating 
is usually only to accelerate tests, 
however, and results do not correlate 
directly with service. Comparison 
with compounds of known service 
qualities is necessary. 


Compression - Deflection — These 
characteristics are measured by tests 
at specified deflection and tests at 
specified load. Cylindrical specimens 
or completed articles are compressed 
slowly in standard test machines at 
room temperature. Results are widely 
used to classify sponge and closed 
cellular rubbers. Compression deflec- 
tion tests are also widely used in 
specifying desired characteristics of 
vibration isolating mountings. 
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Table 2—Physical Property Ranges of 



































| Ba Req ements 
hange Y 
Min, Mo x : 
NESS Psi % % Petroleum | Petroleum % et 
| Duro- Tens. Vit. Bose Oil Base Oil ow 
meter St., Elong., Aniline Pt. | Aniline Pt. 
Hard. %, % 124C€ 7OC 
| — en 
: 22 Hr at 22 Hr at 
70 Hr ot 158 F 128 F 128 F 
Non-Oil Resistant Compounds 30 +5 1000 400 +-10 25 35 50 25 
2500 600 +10 a. 25 50 35 
40 +5 1000 400 +10 25 35 50 . 25 
3000 600 + 7 25 25 $0 35 
aU 5 500 300 +-10 25 5 50 ' 
: | 3500 600 +7 | —-25 | —25 — |  .. 35 
60 +5 500 | 300 +10 | —25 | —35 so. | — | = | 
| 3500 | 550 ee wn 25 ae 50 / es . ant 35 
Wes | SO | io | 4101 -% | -=—8 1 SBS | — a 
| 3000 | 400 tee ee ee 
80 +5 | S00 | 100 +10 ~ 2 oe | 50 s am 
|  2§00 300 "7 cas a gee 50 oe ; ig 
90 +5 | 500 7 +10 25 ~>> 50 | 
1500 25 ee 25 ~ 25 50 
70 Hr at 212 F 
Oil Resistant Compounds 40 +5 500 400 +15 15 40 65 -~> +5 | O +10 
Very Low Volume Swell 50 +5 500 400 +15 —15 ~ 40 60 ~i+5 10410 
o+5 | Mm {| xX +10 | —15 — 40 SO. | —-3 431 8040 
| 7+5 | 100 | 250 | +10 | —15 — 40 50 | —3 +5 | 0 +10 ~~ 
| 80:5 | 100 | 150 +10 | -15 | —40 | -50 | ~3 45 | 0 +10 i 
Least Rt OT a) He Db 45 1 BOP es 
| 70 Hr at | 70 Hr ot 
212 F 212 F 
Oil Resistant Compounds 40 +5 1000 450 +20 25 50 80 20 +5 5 +40 40 
Low Volume Swell 1§00 450 +20 25 50 80 -15 +5 O +-40 40 
$0 +5 500 300 +15 25 5 75 15 +5 ) +40 35 
2000 400 ris 25 -50 75 10 +5 0 +60 35 
60 +5 500 200 | +15 | —20 | —50 7 —15 +5 |—0 +40 35 
| 2500 | eS ee tee 2? — 20 — 50 7 “10 +3 1-0 +R 35 
70 +5 —) |. 199 +15 —20 —§0 75 —15 +5 |—0O +35 35 
2500 | 300 +15 20 ~§0 75 —10 +5 |—0 +40 35 
SO =b5 500 LOO t15 20 50 75 LS rd j- 0 +O 35 
2000 125 +15 20 50 75 10 +5 |—0 +30 35 
90 +5 500 50 +-10 20 50 75 10 +5 |—-0O +25 35 
1500 100 +-10 -20 50 75 ~10 +§.i-0 +25 35 
| 22 Hr at 
158 F 
Oil Resistant Compounds 30 5 500 300 | +20 | -15 | —40 | 80 |-10 +15 |+50 +4120) 50 
Medium Volume Swellf 2000 500 +20 | -15 | —4#0 60 10 +15 +140) 45 
40 +5 509 300 7°) -15 [6 65 j-10 +15 1450 +120) 45 
2500 500 +15 | —15 | —40 60 |—10 +15 |+50 +140) 40 
; oe 5 500 300 +20 | ~—15 | —40 60 (10 +15 |+40 +100 40 
3500 500 +15 |. —15 — 40 50 —10 +15 |+40 +150 40 
| | 60 +5 500 300 +20 | —15 | —40 50 |~10 +15 |+40 +100) = 45 
| 3500 400 +15 | —15 | —40 50 —5 +10 |+40 +150, 45 
70 +5 500 200 +15 me BS oO 50 —5 +10 (+30 +100 50 
2500 300 weet, 151 oe 50 —§ +10 |+30 +120 50 
80 +5 500 100 +15 o~ 15 —40 45 —5 +10 {+20 +80 _— 7 
ie 2000 150 +15 at | — 40 45 —5 +10 |+20 +80 Zs 
90 +5 - 500 50 +10 15 —40 50 —5§ +10 |+10 +70 - 
2000 | 150 +10 | —I15 | — 40 45 —§+10/+10+70) $0 | 






























(Adapted from ASTM Specs) 
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Typical Normal Tempercture Compounds 






































Additional Requirements, to be Specified Specially 
Resili- Max Change, immersion in Max Change, Immersion in 
ence Petroleum Base Oil, Aniline Petroleum Base Oil, Aniline 
a ‘ at Point 124 C, 70 Hr at 212 F Point 70 C, 70 Hr at 212 F 
. at 20% 
” form Defor-| 
9 ion, Psi |mation, ) Duro- | ) Duro- 
Min | Tens. | Ult. Volume, meter | Tens. Ult. | Volume, | meter 
% | St., | Elong.,' Hoard. | St., | Elong., Hard. 
4 Ce (Limits) | (Limits) | «Gm | (Limits) | (Limits) 
ir at | 
BF 
5 see fone 
: m0 +10 : : 
} ) +15 80 
} | 40 +20 | 75 | — me - — | oe on — 
i 5430| 72 | — | — Hf | | oe: 
—_ | ee atin i | on Bees sea — ae 
, We) Oj — | — | — ~~ — 
‘ 5 4-100! iia sei : casa iwc i ioe iii 
— |—ol—So} - —$ +10 | —20| —50 ~ —5 +10 
| — | —20 1 —§0} — | =5 410 | —20 | —50 | poe ~~ § +10 
oo —~ | — |—-30|/-50| — | -5+410) —20/ —50 — | —§ +10 
| —- | — |=+30|-50; — | —5 +10; —30/| —50 | Lm el 
— | ee — 30 | —50 | — iS +10. wi oe — | —§ +10 
— | — |=30}-s0} — |-5 +10) -30/-so| — | -5 +10 
rat | rere | | | “4 
iF 
| ~35\\ ~$0 1.15 +5 | —s +13 | —40 | —50 |~0 +30 | —15 45 
—~30 | —$0 | —10 +5 | —5 +10 45 50 |—0 +35 15 +5 
i231) “M4515 $10.1 —-45 1-1-0 4 —~1$ +5 
wn 30 Lori 20 $3 1-3 +204 - i HD io ee mS 5 
peat A | oe 1G 5 | A dt St ee ee eo ~10 +5 
i 20 | —40 | ~10 +5 | —5 +10 | —40; —50 |—0 +30 —10 +5 
—20 1 +40; ~10 +5 | —5 +10) —35 i —35 |-0 +25 —10 +5 
—20 | ~40 | —10 +5 | -—5 +10 | —40; —40 |—0 +30 —h) +5 
20 ; eM | ID +5} § +10 | 95 35 PO em —10 +5 
—20 | —40 | ~10 +5 | —5 +10 { —33 | —35 |—-0 +20 —10 +5 
mii a) —10.45 | —5 +10) —35 |; 35 1-0 4 —10 +5 
E ) =e | -4O i 10 +5) -5 +10} -—-35.| ~35 1-0 420 10 +5 
| | 
a — | 9h nego eid) | Ol i 
-_ = D1 Di ~ +10 | -80|-0O;. -— = 
: ) “le —20 | —30 — thd. | -73 i SS 7 ae: 
: eh | 70 ~~ Tet ae —_ +10 —B80 | —55 — —~ 
| ) o. ie 30 | 30 — +10 —7O {| $5 —_ see 
) ue | 70 ~qO | —O ma +10 ~BO | «35 ~— — 
a "|e oe 7 “20 “ee 10. | O57 +35 “ - 
, ) z | 6§ —40 | —30 we +10 ~80 | —$5 = — 
: ne 46 15 | — 3 — —5 +10 | —6§ | —50 9 os 
, 2 60 ~-20 | —30 gue —5 +10 | —70! —-30 ba a 
— | = | =15{-30) — | —5 +10) —45|.-30) §— — 
| ‘a a: “15 | ~-3% — —§ +10; —45 | —-30 ee a our 
| ag a isi ~~ —_ +5 —40 | —20 sie —_ 
~ | = [15] -30} — +5 | -40|-20) — — 
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Res Its are COmMipara 


tive and have no service correlatiot 
s1o9nincan Results between difte: 
ent tests do not necessarily correlate 

Abrasion Resistance Abrasion r« 
sistance is purely relative. In tests, 


abrasive material on revoly ing wheels 
or disks is brought in contact with a 
material sample. From the weight 
loss and specific oravily the volume 
loss 1S alculated 

Impact Resista Impact tests 


ire usually the standard Izod of 


Charpy tests used with plastics and 
electrical insulating materials a 

relative susceptibility to fracture by 
shock is supposedly found. In the 
Izod test, a specimen held as a can 
tilever beam is struck at a fixed dis 
tance from the edge of the clamp by 
a pendulum. The energy in the mov 


ing pendulum when the specimen 


breaks is the test value. The ¢ harpy 
test 1s simular x ept that th spe 
blow between the supports Results 


by the two methods cannot be com 


pared directly. Correlation of either 


to actual servi s extremely difficult 
Resazli Resilience is oftet 
measured by mechanical oscillograp! 


An unbalanced horizontal lever 

linked to a pen which traces a curv 

on a rotating cylinder. The lever rests 

on a specimen. The lever is loaded 

and released to compress or shear 
load the specimen. The resulting 

vibratory motion is traced on the 

moving cylinder. Resilience is calcu 

lated by measuring the amplitude loss 

in successive vibrations. 

Other resilience tests use ball or 
pendulum rebounds from the sample 
as criteria. The results from all these 
tests do not necessarily agree, but 
they give the same order of magni 
tude. 

Adhesion—Adhesion tests may be 
used for manufacturing control and, 
with slight modifications, for com 
parison of production parts. In one 
procedure, a cylinder of rubber with 
metal plates attached to both ends is 


9] 








Table 3—Physical Property Ranges of 





Basic Requirements 








Max Change, immersion in 





















































Max Change With Comp. Comp. Petroleum Base Oil, Aniline 
Type Tens. Ult. Heat Aging Set, Set, Point 255 F, 70 Hr at 300 F 
Duro- St., Eiong., Roe Oe iM iO 3 
meter Min, | Min, | 7O Hr | 7OHr . Bs 
Hard. Pi | & | Duro- eg Vit. Tens. | Ult. | Duro- | Volume, 
/ | meter | | Elong., | 300 F | 300F | St, | Elong., | meter | % 
: | | Hard. | % % | | ) | YJ |} Hard. | (Limits) 
/ | (Limits) | ) | ) ) | (Limits) | 
) ) | | ; _ 
70 Hr at 450 F | ; 
Max Resistance to High HW +5 500 200 | +20 | —30 | —40 _— 50? —20 —20 5 | 0 +20 
and Low Temperature! | 
60+5; 400 100 +20 | -W Boe ee Boa 40? —~20 | 20 = I5 0 +20 
70+5| 400 | 75 | +15 | -25 | -40 | — a® | -20 | -20 | -15 | 0 +2 
80+5| 500 | SO | +15 | —25 | -40 | — 42 | -20 | -20 | -15 | 0 +2 
7OHrat350F 
Outstanding Resistance to 40 +5 800 ae 1 OES | | — 50 | 60 ~— —20 ~—3O -i~-$ +E) 45 
Dry Heat and Oils at ; 
High Temperature 50 +5 1200 225 0 +10 — 30 —SO | & — —20 —}30 e, +10j—3 +5 
60 +5] 1500 | 20 |0+10} -30 | -so | © — | —20 | —30 |—5 +103 +5 
) ) ) 
70+5/ 1500 | 1795 |0+10] -30 | -—50 | 60 _ —20 | —30 |—5 +10\—3 +5 
| | | | 
; ' ; 
| 80 +5; 1500 125 0 +10 se oe | 70 — —20 | —30 e bn Via +5 
| - 
NOTES: ' Not britile after 5 hr at —65 F. 
? Lower values possible with sacrifice in tensile strengih and elongation. 
* These values met with sacrifice of tensile strength and elongation. 
(Adapted from ASTM) 
used. Studs are attached to the m« relation can be made between tests temperature. Paint, lacquer, enai 


plates and the specimen is pulled in 
a test machine. The stress at failure 
is a measure of adhesion. In another 
method, a st rubber is bonded 
to one metal plate. The tension re 
quired to strip it off is a measure of 
adhesion 


rip of 


Resistance to Aging—Oven aging 
tests are used to cstitnale resistance 


to natural aging. Deterioration is 
measured by drop in tensile strength 
and elongation. Heat is used merely 
to accelerate deterioration. There is 
no direct correlation between test 
results and service life. Results can 
only be compared with results given 
by other compounds with known ser- 
vice characteristics. For natural rub- 
ber, oven tests give misleading re- 
sults in many cases. A test using 
oxygen under high pressure is used 
instead. This indicates susceptibility 
to oxidation, the chief cause of nat- 
ural aging in many cases. 

Oil aging tests are used in estimat- 
ing comparative ability to withstand 
liquids. In some cases, no direct cor- 
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and service performance. Samples are 
exposed to standard oils or fuels or to 
the liquid met in service. Tempera- 
tures approxit mate service conditions 
Deterioration is measured by changes 
in weight or volume, tensile st trength, 
ultimate elongation and appearance 
The behavior of various compounds 
varies widely, and consultation with 
suppliers and actual service tests are 
necessary for service in contact with 
oils, solvents or chemicals. 

Weather Resistance — Weather re- 
sistance is indicated by exposure to 
sunlight or ultraviolet lamps. In one 
set of tests, strips under stress are 
exposed to weather and sun. Speci- 
mens can be stretched: or looped to 
induce stress. Resistance is gaged by 
the length of time before surface 
checking and cracks appear, and/or 
by decrease in tensile strength and 
elongation. 

Staining — Staining qualities are 
tested by putting samples of rubber 
and the surface in question in contact 
for specific time intervals at elevated 


and other finishes may be discolored 
by contact with some rubber parts, 
and high finish metals might tarnish 
Stains may occur on surface areas 
rectly in contact with the rubber: 
they may migrate and appear in 
jacent areas. 

Low Temperature Properties 
These characteristics are evaluated by 
tests agreed upon by supplier and 
user. Service requirements must be 
studied carefully to make sure the 
right test is specified. 

At low temperatures, two changes 
can occur in rubber. Natural, neo- 
prene and butyl crystallize, natural 
most rapidly at —4 F and neoprene 
at 32 F. This change takes time and 
the part is stiffened but not neces- 
sarily embrittled. The second change 
does not depend on time, only on 
temperature. As the part gets colder, 
hysteresis increases and the modulus 
increases. Finally the part becomes 
brittle to mechanical shock. 

Tests measure the brittle point and 
stiffness. A motor driven arm strikes 


MATERIALS & METHODS 


- SRE TROND 62: Rll 


mein 




































































RUBBER PARTS 


Service under actual working condi 
tions is the only reliable guide in 





















































































































Typical Heat Resistant Compounds choosing a compound 
i First of all. users often pick the 
tional Requirements, to be Specified Specially wrong property as being most t 
ies ree , ; geaanaecorceuscisscasoiraptaueat portant tO SUCCESS ina given applica 
cl. ) Ma sers 
1x Change, Immersion in ) Max Change, Immersion in | Max Change, Im- 
troleum Base Oil, Aniline | Hydrocarbon Test Fluid (Sulfur and | mersion in water Wi 
int 158 F, 70 Hr ot 300 F | Chlorine Constituents) 70 Hr at 300 F| 168 Hr at 158 F strenoth. for xamp!| Actually 
— Sema “aaa | : cover with lower strength would b 
ime, Tens. Ui. Duro- | Volume,| Tens. | Ult. | Duro- | Volume,| Duro- just as good or maybe even better 
6 St, | Elong., | meter | % St., Elong., | meter % meter | Volume, since a sacrifice in strength would 
sits) Y, %G% Hard. | (Limits) % _ Hard. (Limits) | Hard. % often allow better resistance to oil 
| | (Limits) | | | (Limits) heat and certain kinds of abrasion 
ee | | . Many engineers forget that speci 
| | | fied properties are measured under 
+2 - ' chs —3O ; +60 — ss: eee ried —108 +108 closely controlled conditions Prop 
19 i - 4-60 - r — ar 410 erties maj be quite different in an 
environment only slightly different 
+20 — —40 +60 ne — “— — —10 +10 from the test standard. Tensile 
strength at 212 F may be as little as 
te ig ot 45 +0 ee pe es oy —— th 10% what it is at 82 F. Stress for a 
given deflection may be 3 times as 
great in rapid loading as in standard 
+5 -0 | @=m —10 |} 0+20; —10 —10 1-3 +10 -3 +5; — — slow-speed tests. Thus, under service 
45 - | 29 | ie 46400) wo | ~ 15 Hi a bs) = o conditions, a part may not have any 
| thing like the properties the designer 
T5 3 | -~200 | -10 1040) -10 | -l0 |-5 430-345, — -— intended to specify. 
+5 Ew | 0 wt 464% | ~10 36 1-3 410-3 45 oe Even under closely controlled con- 
ditions test qualities and service qual 
+5 — 30 —20 —10 |0+20; —10 —10 |—-§ +10:-3 +5; — —_ ities cannot be made identical. For 
onli example, the abrasion resistance 
measured on a given piece of equip- 
ment can not be accurate when ap- 
plied to both the service life of a 
shoe heel and a sand blast hose. 
Another peculiarity of rubber is 
red all cantilevered sample at de 
rts. creasing temperatures to find the brit- 
m tle temperature, measured when the 
samples break completely on impact. 
Other tests evaluate stiffmess increase 
at low temperatures by measuring 
ei modulus or Young’s modu- 
by fue In addition to all of the above, 
al my there are many other tests and prop- 
he ‘ erties, of course. Properties like mois- 
he mm ture absorption, flame resistance and 
Cy electrical resistivity can be specified. 
- é Standard tests are available for some 
e0- f of these, but in many cases tests must 
cal [Emm D& agreed upon by suppliers and 
ne & _ 
nd = 98 . . 
es (pe Specification Limitations 


ge : While the classification system 





on given above is informative, it has aus? 
er, definite limitations. A specifying en- He 
lus B® gineer must know: 1) what proper- 
nes m ‘cs he really needs; and 2) what 
) m Properties he is actually asking for 
’ ] 4 : Specification. Too much faith Cellular rubber is used for the massage 
7 #F not be placed in specifications cushion on a hand electric vibrator (top) Pictured above are typical extruded rubber 
completely on laboratory tests. and a clutch pedal seal (bottom). shapes. 
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that its properties are not perm 
and change as the material ag 

























































































riorates. Heat, oils 
sunlight veather and agit 
5 nptu tha pecill itio 
scril ipound compl 
ly hough “ om| 
which satisfy a given specificati 
l lat tl re 18S no guarantes 
pplication filled successi uly 
| can be covered equally well by 
| othet 
Laboratory tests will not 
sarily give a true measure of th 
| formance of a compound in 
service. When intelligently 
lated with service data, however, tests 
are a valuable tool for predicting per 
formance. 
These rubber parts range from a large packing weighing 4 Ib, used to protect wheel 
bearings on trains, to a small O-ring weighing 0.001 Ib, used in a high pressure applica- 
I tion. 
Table 4—Typical Hard Rubber Compounds 
Di- 
izod  Di- electric Water 
imp. Heat | electric| Power  Con- Surface  §Absorp; 
Str. | Flex-  Dis- Str. Factor stant | Resistance | 48 hrs| 
Principal Tens. Durom-| ft.ib./, ural | tort. 60 1Mega-1Mega-) Megohms | at 
Characteristics Str., Elong., Sp. | Rock. eter in. Str., | Temp.,| Cycles, jcycle %) cycle  at74F | Room 
or Uses Psi | Color % Gr. | Hard. | Hard. | Notch! Psi F | v/ ‘mil. (at 1 Ke) (at 1 Kc)) 869% R.H.| Temp. 
MOLDED PARTS | | | | | | | | 
General Purposes 8300 | Black ‘| 4.00) 1.21 | 108-76 81-87 | 0.48 | 12500 142 | 435 0.8 3.00 48 x10; 0.8 
General Purposes 7900 | Black | 4.00; 1.21 | 107-91 81-87 | 0.45 | 11340; 145 | 496 0.7: | 2,95: | over 108 0.06 
General Purposes 4500 | Black 3.40 | 1.28 | 129-79 | 78-84 | 0.45; 7125 134 | 344°; 1.2 | 3.80 | over 108; 0.14 
General Purposes 2000 | Black 74 1.54 | 103-27 76-82 | 0.27 | 2818 | Low! 377 ) 2.8 | 4.95. | 5.08 x 105 | 0.30 
High Heat Resistance 6750 | Red- | 2.60/) 1.65 | 83-60 | 85-92 | 0.35 | 8675 . 283 \ 3.4. 4.2 4.10 .| §$.32 x 103 | 0.06 
Brown | ) ) ) | ) 
High Arc Resistance, | . ! / | | | | Arc | 
Heat and Wear Resistance | 4000  Red- § 1100' 1.95 65-41 | 87-95 | 0.32 8400) 300 | 600 | 2.5 | 4.80 |Resistance| 0.06 
Brown | | . 248 
Arc, Heat, Wear Resistance $800 | Red- | 2.60, 1.71 82-55 ) 86-92 | 0.38; 9060; 246 | 371 | 1.2 | 4.60 | 4.46x 10*| 0.10 
High Dielectric Quality Brown ) : 
High Heat Resistance, ; 
Chemical Resistance 7170 | Black 2.70; 1.24 | 115-85 | 84-90 | 0.41 | 11300; 275 400 1.6* | 3.50*/ 2.0 x 108) 0.12 
Heat Resistance, . 
; 5400 | Black 1.80| 1.80 | 82-54 | 84-92 | 0.34 | 10000; 295 420 1.8 4.10 | 8.02 x 10; 0.04 
a 
.48 | 16600 | 159 487.1 0.5% wal 2.23 x 107| 0.0 
.48 | 12625 | 142 | 435 | 0.8 | 3.00 | 4.81 x 105) 0.08 
; 134 474 0.6 3.05 | 1.24x 104} 0.08 
437 1.3 3.00 | 2.66 x 104} 0.22 
613 0.6 | 3.25 | over 108} 0.15 
400 1.6% | 3.50*|2.0 x10%} 0.1 
415 | 0.6 | 3.70 |7.98x 104] 0.08] 
462 | 0.9 | 2.80 j over 108} 0.10) 
| $12 | 1.4 | 3.15 | over 10°) 012] 
| | | 
409 Le E 2.50") 2.0 %10*| 0 12 
374. | 0.9 |-3.60 |6.73x lot} 0 07} 
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ectrical 


parts 


of hard 


Magneto part (top) is wear resis- 


tant, strong at 300 F, has high arc resis- 
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part is molded with 


and high dielectric 


Table 5—Physical Property Ranges, Typical Cellular Compounds 


strength. The 


17 inserts. 





Basic Requirements 


Additional Requirements, Specified Specially 





Change of 

Load-Defi. 

or Inden- 
tation 

| Value with 


| Heat, % 








Area, Lbs Defi, Psi 





Max 
Comp. 
Set, 50% 
Defi., 
22 Hr at 
158 F, % 





Max Vol. 
Chonge, 
Immersion 
in Oil 
Aniline 
Point | 60 F, 
22 Hr at | 
158 F,% | 





Max 
Change 
From 
Original, 
25% Defi. 
After 5 Hr 
at — 40 F, 
% 


Max Wt 
Change 
After 
Immersion 
in Water 
22 Hr at 
Room 








Temp., % | 


Max 
Comp. 
Set, 
250,000 
Flexing 
Cycles at 
60 per 
| Min, % 








LATEX FOAM 
Cored 9ot 3% | 
| 11846+11% 


Uncored 7244121 | 


SPONGE 
Non-Oil Resistant 1 +1% 


204+ 34 





Oil Resistant, Low Swell 1 +1% 


204+ 344 








Oil Resistant, Medium Swell 1 +1% 





| CLOSED CELL 





a 


ops 


20g+314 





Non-Oil Resistant 34441\% 


2019+3% 





Oil Resistant, Low Swell 314442 


20g+ 34 





Oil Resistant, Medium Swell 


wig 
































n° le lection, 
. lection, 


(Adapted from ASTM Specs.) 
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How Parts Are Designed 


Rubber is used in many electrical applica- 
tions because of water imperviousness, in- 
sulating value, moldability and durability. 


Silicone rubber is used in heat-stable, oil 
resistant seals in the aircraft, automotive 
and electrical industries. Flat sheets of 
dense and sponged rubber are used as 


gasketing materials. 


Hycar rubber is molded in long-wearing 


printing plates. It resists the aniline inks. 
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Parts must be designed specifically 
for rubber. A common mistake is 
to change a part from another ma 
erial without changing design. When 
rubber is indicated, a complete de 
sign reappraisal is in order. Support 
ing parts, operating conditions and 
the shape of the part itself must be 
tailored to the new material. 

The design rules and conventions 
given here are used for the first ap- 
proximation. Tests and production 
studies will lead to modifications. 
With rubber, as with other engineer- 
ing materials, safety factors should 
be intelligently applied, depending 
on the application. Design coop- 
eration between users and manufac- 
turers is very important with any part. 


Shapes and Forms 


A ridge, called flash, forms around 
a molded part at the parting line 
between the mold halves. Standard 
practice is to put the parting line on 
the product where it makes for the 
best mold design and operation. On 
compression molded parts, for ex- 
ample, parting lines should be at the 
largest diameter. If flash is not per- 
missible at a particular point, this 
fact should be shown on the part 
drawing. Allowable limits on flash 
should also be given. 

The simplest part is usually best. 
Simple geometric shapes are usually 
easier and cheaper to make than 
more menesltada dpe Beads and 
undercuts should be eliminated unless 
absolutely y. Fragile edges 
— be avoided, and at least 

/16-in. thicknesses should be speci- 
fied for all flanges. Inserts of cloth 
or metal should be avoided if possi- 


necessary. 


Heavy duty ordnance type switch is en- 

closed in rubber. It is dust-tight, functions 

from -65 to 165 F, and withstands shock, 
vibration and salt spray. 


ble. Radii at edges and cor 1ers 
should be at least 1/32 in, 
strength, good appearance and bi 
age resistance. To reduce curing 
to get uniform cure, sections sh 
be as light and uniform as possi 

W ith flexible rubber, und 
parts can sometimes be molde 
This is onalle only 
sible with relatively soft compou: 
and with 80 to 90 hard rubber. 
dercuts should be avoided. Hol 
hard rubber parts can be molded | 
a special blown process, however. A 
slight draft is necessary on 90 to 95 
hard rubber. While softer com 
pounds do not require draft, it dos 
facilitate removal from the mold an 
should be incorporated 


on piece 


wherever 
possible. 


Tolerances 


Tolerances depend on how parts 
are made. Flash thickness varies and 
must be taken into consideration 
Typical tolerances are shown in ac. 
companying tables. These tabies are 
merely for comparison and _ esti- 
mation, since manufacturers recom- 
mendations differ. In any case how- 
ever, wide tolerances mean low costs 
Liberal tolerances are quite satisfac. 
tory for the softer solid rubbers and 
cellular rubbers because parts can 
often be stretched or squeezed into 
place. 


Metal-Rubber Bonding 


Metal-to-rubber bonds must be de 
signed carefully. With correctly pre- 
pared surfaces, adhesion values of 
250 psi can be expected with low- 
carbon steels and certain other metal 
alloys. Large fillets should be used 
at rubber-metal joints on_ stressed 
parts. Although bond strength 1 
usually greater than the tear strength 
of the rubber, there should be no 
flexing at the bond. Drawings should 
indicate whether excess rubber must 
be removed from the metal. 


Tension 


Rubber is not usually used in te 
sion because of low tear resistance. 
Better design ordinarily uses rubber 
in shear. Where it is used in tension 
low stresses, large deflections, or both 
are usual. Suggested maximum wotk- 
ing stresses are 50 psi for hardnesses 
below 50, 60 psi ps 50 to 65 and 
75 psi above 65 hardness. 


Compression 


In compression springs, rubbef 
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Table 6—Tolerances' on Solid Parts 








Tol. Tol. | Eccentricity 
sr Dimen. Not Affected Across Dia. Limit, 
ge, In. by Flash Flash Range Total Indicator 

Thickness Plane Runovt 
0='/2 +0.005 +0.015* 0-2% 0.02 
Ya~] +0 .005 +hy 24-5 ) hes 
1-2 0.5% | th% 5-10 "6 
2=3 | 20.5%: | the | — | — 

; : | 








All dimensions in tn., 


unless otherwise noted. 


Products over 6 in. long not covered. 


D With compression molding. With transfer and injection molding, + 0.010. 


Lathe Cut Parts 

















inside Diameters, in. Outside Diameters, in. Thickness (Cut), in. 
| | 
Tol. Tol. Tol. | Tol. Unground 
Mandrel Pan Ground | Range | Tol. 
Cure | Cure Finish =| | 
| | | <1" >1% | 
| | | 
+0.000-0.010 | +0.031 | 40.010 | +0.031 | 40.062 | Mete | +0.015 
| | | 4-% | +0.025 
| : 
| | lel | +0.031 














Extruded Parts 





Tubing 


Special Shapes 





Length, in. 


inside Dica., in. Outside Dia., in. 


| 


Cross Section Dimen., in. 








Range Tol. Range Tol. Range | Tol. Range | Tol. 
0-14 | ele o-% | 40.08) oo +i, 0-4 thy, 
lo | se | Jet + | Yel te | Me +9 
10-40 the 1-3 the 1-2 4% 1 + 
40-60 +4 _ — 2-4 the | 1-2 +e 






































Thickness, in. Tol. 
Ye +0.008 
le +0.016 
56-% +0.031 

V4 and over 0.047 
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must have some lateral freedom. Re 


sistance to change of volume is oreal 


Compression sandwiches have many 
pp! icioONns W het bb 
i 
nas ( 5] q our tron rhe ent 
, \ 
( sort r ' ‘ R ‘ P 
OULTICIIC S ices Vesistance in 
De reduced to ilmost nothings DY 
prication [If lateral movement 1s 
restricted ndicated stiffness 
greater. Stiffness is also aftected by 


Part shape rectangular and circulat 


solenine of the same cross sectional 
area show different deflections under 
the same load. There are no pe rfect 
formulas for stress and deflection In 


rubber 


Charts and 
graphs have been worked out by pro 
ducers to solve practical problems, 
however. These are used with factors 
that fit different sandwich shapes 
Durometter hardness, stress, deflec 
tion, part shape and part dimensions 
are considered in these charts. Results 
are only approximate (+15 to 30% 


sandwiches. 


for deflections, according to one pro 
ducer), but good enough ro! pre 
liminary design. While data are only 
available for sandwiches with flat. 
parallel top and bottom surfaces, 
other shapes can be estimated by 
making approximations. 
Compression sandwiches must b 
kept within stability limits. A sand 
wich that is too high and narrow may 
buckle Ordinarily, a 
not be higher that it 


piece should 
s wide. Under 
light loading with small deflections, 
however, thick- 


been Su 


applications with 
nesses twice widths hav 


esstul 


Shear 


Since rubber deflects more under a 
given load in shear than in com 
rubber-metal sand- 
wiches and bushings are widely used 
in mounting and suspension assem- 
blies. Double sandwiches, consisting 
of two identical rectangular bodies of 
rubber bonded between two outer 
metal plates and a central metal plate, 
are often used for static shear mount- 
Annular sandwiches are used 
in rotational shear. Another variation 
is a coaxial bushing sandwich in ro- 
tational shear. 

Stress calculations are more difh- 
cult in shear than in compression. 
Shape, importance of creep, hazards 
in case of failure and length of ser- 
vice expected must be considered in 
setting stress limits. Liberal radii at 
edges and corners are recommended 
to avoid stress concentration and in- 


pression, shear 


Ings. 
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Table 7—Suggested Tolerances for Cellular Rubber Parts 












































=, 
| Thickness, In. Length and Width, In. 
Tolerance Tolerance 
Dimension i Dimension | 
Plus Minus Plus Minus | 
— — 
SPONGE RUBBER LZ oe 
Sheet and Strip 4g and under | Me | Gandunder | % | % 
Over 1% to \4, incl. Le | Over6to18,incl | & : | ly ; 
Over 4 36, | Over 18 0.97%, 1 0.57 
Molded or Special Shapes lf and under le 4 and under — eo t 
Over \4 to 3, incl Le Over 14 to 3, incl | Mg M% 
Over 3t018,incl | &% yy 
Over 18 | 0.5% 0.5% 
EXPANDED RUBBER 3 , on. 
Sheet and Strip L4 to 4, incl | Me 6 and under ) M4 ee 
Over ly 325 6 to 12, incl ) 36 | & 
) | Over 12 | 3% x, 
Molded or Special Shapes | 14 to , incl | $e 4 6 and under | v4 
| to 14, incl ) oe | 6 to 12, incl b. ay 
1% to 3, incl | & | Over 12 | 3% 3% 
age waite ; eonens ) ———. —— 
LATEX FOAM | | | . 
Cored 0 to 3, incl | \& 0 to 6, incl dn6 “46 
3 to §, incl | % 6 to 12, incl 3% : 
5 and over \4 12 to 24, incl Vy 4 
24 to 36, incl % 3% 
) 36 to 48, incl 34 Le 
48 to 60, incl i% 28 
60 to 72, inc! l % 
72 and over bg 8 
Uncored | Up to and including 144 ig le 0 to 6, incl He "16 
| From 1 to 1, incl ly is 6 to 12, incl lo Ys 
| Over 1 Vy 14 12 to 24, incl Ile M4 
24 to 36, incl % % 
36 to 48, incl 14g % 
| 48 to 60, incl 14 *% 
| 60 to 72, incl 1% 4 
72 and over lle % 
(Adapted from ASTM Specs) 
crease service life In limear stati Vibration temperatut While rubber resilie: 
shear, allowable stresses for continu 1S essentially independent ol vibra 


ous loading vary from below 50 psi 
for durometer 30 rubber to 100 psi 
for durometer 80. Limits for occa 
sional loading are given as 75 psi 
for durometer 30 up to 160 psi for 
durometer 80. In linear shear, edge 
effects keep average allowable stress 
lower than in rotative shear. In rota- 
tional shear, continuous limits are 75 
and 160 psi for 30 and 80 durometer 
rubbers respectively. For occasional 
loading, limits are 120 and 240 psi 
for 30 and 80 durometers. 

In calculating size and deflection 
of shear parts, a number of approxi- 
mate formulas have been worked out 
by producers. Starting with the shear 
modulus of the material, the fixed 
dimensions and the load, the deflec- 
tion, bond stress and rubber volume 
can be approximated. 
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In spring parts and _ vibration 
dampers, dynamic properties must be 
considered. The design of a spring 
part begins with extensive calcula- 
tions. These can be found in books 
on vibration. Where greater accuracy 
is needed, experiments with actual 
parts are necessary. 

The dynamic modulus of elasticity 
of rubber is higher than the corres- 
ponding static modulus. The differ- 
ence may be 20% or more. At low 
temperatures, resilience may become 
very low. The ratio of dynamic to 
static modulus increases with decrease 
of resilience. This ratio may be as 
high as 2 to 1. 


Heat and resilience are closely re- 
lated. Flexure generates heat in rub- 
properties. 


higher 


ber, which may affect 


Resilience increases with 






tional frequency, this fact may be 
obscured by internal friction effects 
Greater amplitudes generate mor 
friction and more heat. If this is 
allowed to raise the part temperature, 
resiliency will increase. 


Vibration lowers the life of rubber. 
Parts subject to continual flexing de- 
velop small surface cracks whi h 
eventually cause failure. Parts con- 
taining fabric fail either at the rub- 
ber-fabric junction, in the rubber 
itself, or in both rubber and fabri: 


Creep 


Additional deformation with 
elapsed time under load is defined as 
creep. Rubber shows creep at any 
stress level and temperature. Crecp 
can be minimized by special co 


MATERIALS & METHODS 
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Creep increases with hardness 


Lowest creep is found in 35 to 40 
hard, high quality, well vulcanized 
natural rubber 


compounds. These 


about 15¢ original de 


and 25% In} 


¢ on 


mation in OO days, 
irs. Natural 


npounds can be prepared to 


ind 


rubber 60 hard 
creep 
1O¢ ( 


respectively. Com 


is not designed for continuous 


load carrying may creep several times 
s much. 

When released, the 
gradually moves back towards 
its original shape. This recovery de- 
pends on the compound. The residual 

inrecoverable portion of creep 1S 


stresses afe 


part 


permanent set Iritermittent 


1S uuse less creep than continu 
Continuously bratory 
oO. tn other hat ee elet 

I p 


Temperature Effects 


‘mt Lng 
Mpo@rance LIS 


I 
rem pe ratul 


often 
) room 
Another 
the thermal behavior of natural 
the part 
made of synthetic. 
Compounded synthetics vary more 
in resiliency with temperature than 


propel 
‘jon 
error 1S to consider 


bber, while is actually 


natural. Butyl, for example, increases 
50 to 100% at 212 F; natural rubber 

nly 5% greater at 212 F. Neo- 
prene, about equal to natural in 
resiliency at room temperature, 1s 


higher at elevated temperatures. The 
same holds true for GR-S and 
Buna-N. 

in hysteresis, neoprene, Buna-N 
butyl decreases and GR-S and 
ral increase, as temperature goes 

» 212 F. 
vated temperatures age natural 
f more than synthetics. In oxy- 
1 air, synthetics show marked 
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superiority. In open steam, synthetics 
are comparable to natural rubber 
Generally, synthetics tend to stiffen 
eventually bs 
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Table 8—Suggested Tolerances for Hard Rubber Parts 





MOLDED PARTS 
Normal! Dimensions 


+0 .006 in. per in. 


Across Parting Line =:0.006 in. per in. plus 0.020 in. 





Outside Diameter, In. 


Tolerance, In. 





EXTRUDED ROD AND TUBE 
Ground or Polished 





Rough 





Rough, Ground or Polished 


inside Diameter, in. 


Up to %¢ incl 
8¢to %% incl 
84 tol incl 
1 tol incl 
114 to 14 incl 
1%to2 incl 
2 to3  inel 
3 «to 3'4 incl 
3% to4 incl 
4 to 4 incl 
44405 incl 


V incl 
V4 incl 
3¢ incl 
Vs incl 
5 M inc] 

52to % incl 

34 to 1 incl 
1 to1%4 incl 
114 to 1% incl 
116 to 1% incl 
134 to2 incl 
2 to 2% incl 
2144 to3 incl 
2 to 354 incl 
3% to 44 incl 
416 to5 incl 


Up to 
yy to 
14 to 
3% to 
14 to 





+0.001 to —0.001 
+-0.002 to —0.001 
+0.002 to —0.002 
+-0.003 to ~0.002 
+0.003 to ~—0.003 
+-0.004 to —0.004 
+0.005 to —0.005 
+-0.005 to —0.005 
+-0.007 to --0.007 
+0.008 to —0.008 
+0.015 to —0.015 


+-0.015 to +0.029 
-+-0.020 to +0.033 
+0.025 to +0.036 
+0.025 to +0.040 
+-0.025 to +0.044 
+0.025 to +0.048 
+0.025 to +0.055 
+-0.025 to +0.062 
-+0.030 to +0.070 
+0.030 to +0.077 
+0.035 to +0.085 
-+0.040 to +-0.090 
+-0.045 to +0.095 
+-0.050 to +0.100 
-+-0.060 to +0.125 
+0.073 to +0.135 

















* 


Vig to \ incl 0.005 
Yo 3 incl 0.006 
wo % incl 0.009 
%4 tol incl 0.012 
1 to 1% incl 0.015 
1\ co 1% incl 0.018 
14¢to2 incl 0.024 
SHEET 
Thickness, In. 
0.005 —0,000 to +0.002 
0.005 to 0.010 incl —0.000 to +0.003. 
0.010 to '% incl —0.000 to +0.004 
Lg to incl —0.000 to +0.005 - 
lee to incl —0.000 to +0.008 
Vig to incl —0.000 to +0.011 
gto \% incl —0.000 to +0.014 
Yito % incl —0.000 to +0.016 
%to % incl —0.000 to +-0.019 
lato &% incl —0.000 to +0.021 
%to % incl —0.000 to +0.026 
%to &% incl —0.000 to +0.030 
ty tol incl —0.000 to +0.032 





(Adapted from data from American Hard Rubber Co.) 











Table 9—Adhesive Bond Strengths 


‘"Good’’ indicates an adhesive bond tear strength equal to, or exceeding, that of the rubber or synthetic. 
**Fair’’ indicates an adhesive bond tear strength less than that of the rubber or synthetic but sufficient 


for some applications. 


‘* Poor’ indicates bond strength considered satisfactory only for applications where a low degree of 


adbesion is required. 











| paataial | | Nitrile | Butyl | 

Rubber | GR-S_ | Neoprene | Rubber | Rubber | Silicone 
Block ron | Good | Good | Good | Good | Fair Good 
Steel Good Good | Good Good | Fair Good 
Aluminum Good | Good | Goot | Good Fair Good 
Stainless Steel | Good | Good | Good Good | Fair Good 
Lead Poor Poor | Poor Poor Poor — 
Copper Fair Fair Fair Poor Poor — 
Dow Metal Good Good Good Fair Fair — 
Zinc Good Good Good Good Fair — 
Brass (70/30) Good Good Good Fair Fair Good 
Brass Plate Good Good Fair Fair Fair — 
**Carbon Fair Fair Fair Fair Fair _— 



































* The constant “good” rating of silicone is due to low tear and tensile strength of the polymer itself. 
** Bond failures in this group occur when the insert (carbon) breaks. 


(Acushnet Process Co.) 


dinary temperatures, soft natural has 
a volume coefficient per degree F of 
0.037%. Hard natural rubber runs 
0.01 to 0.013%. Synthetics lie in 
about the same range. 

Thermal conductivity of rubbers is 
low. Values in Btu/hr/ sq ft 
in./deg F are about 0.99 for unvul 
canized natural, 1.34 for neoprene, 
1.82 for GR-S and 1.82 for Buna-N. 
Compounding for higher hardness 
may increase these values up to 30% 
because of the greater conductivity of 
the added materials. In cellular rub- 
ber, thermal conductivity decreases 
with density. A hard cellular GR-S 
of 4.5 lb per cu ft density has a con- 
ductivity of 0.21. 


Electrical Properties 


The electrical properties most com- 
monly involved in service are resis- 
tivity, dielectric strength, dielectric 
constant and power factor. They can 
be varied widely to develop specific 
qualities for various uses. 

Although rubber is usually an elec- 
trical insulator, special compounds 
have low resistance to electric cur- 
rents. Any rubber can be made con- 
ductive, but the carbon black added 
for conductivity increases hardness. 
Materials as soft as those obtained by 
PICTURE CREDITS: 


son Rubber Co.. 


100 


Acadia Synthetic Products Div., 
bbe . Fire ston e Industrial Products Co., 
Mfg. & Electrical Supply Co., Roth Rubber Co.. 


Address requests to Reader Service Dept., 


conventional methods cannot be 
made. Conductive products can be 
molded, calendered or extruded. 

Compounded rubbers range in re- 
sistivity from 107° to 1 ohm-cm. 
Sheet filament and wire are available 
in 1-5 ohm-cm forms. Resistivities 
from 10° ohm-cm are available in 
sheet, wire and molded 
Resistivity tolerances of +10% or 
even +7% can be held in the 1-5 
ohm-cm products, as long as clos« 
tolerances are not demanded on part 
thickness. In the 10-10® ohm-cm 
class, tolerances are wider. Resistivity 
of conductive rubber increases as the 
part is put in tension or compression, 
and does return to its original value 
immediately after stress is relieved. 
As a general rule, conductive rubbers 
are not soft, and the higher the con- 
ductivity, the harder the rubber. A 
resistivity of 20 ohm-cm would be 
expected to go with 75 hardness. A 
less conductive compound, with a 
resistivity of 30,000 ohm-cm, might 
have a hardness of 50. 

The dielectric constant of pure 
natural rubber is usually given as 
2.4 to 2.5. Most compounds have a 
considerably higher value. 

In pure rubber and high grade insu- 
lation, power factor is a very small 
fraction, frequently of the order of 


produc ts 


Products Co., 





Reprints of this (and other) Manuals are available at 25* each until supply is exhausted. See 
page 219 for complete list of available Manuals. 


Western Felt Works, American Hard Rubber Co., 
B. F. Goodrich Chemical Co., 
Sponge Rubber 


Goodyear Tire & Rubber Co., Inc., 
Stalwart Rubber Co., 


Write for quotations on quantities of 100 or more. 
MATERIALS & METHODS, 330 W. 42nd St., 








magnitude of 0.005. 


As rubber be. @ i 
’ i 


comes more conductive, the power 
factor approaches | ane 
Color ane 
The reinforcing ability of th 
rbon b ount for Ci 
that high quality industrial pa 
nearly always black. Prefe 
should be given to black comp: 
unless there is a compelling reaso; T 
for some other color. If color ce. Ramee 
sired, other physical properties 





usually be sacrificed 


Cellular Parts 


Cellular parts can be molded 

finished produ 
has an overall skin. This skin is 
surface formed by contact 
mold. Particularly where 
shapes are involved 
molded parts may be 


rectly so that the 


smooth 
with the 
complicated 
completely 
expensive. 
Die cut shapes are used more 
quently in both open and closed 


MECHA 
These have skin on top Mod 
Tensi 


materials. 
and bottom, with honeycomb edges 
Where abrasion resistance 
and gas absorption are problems, 

solid rubber layer can be put over tl 
natural skin. Good resistance 

water absorption can be obtained by 
specifying closed cellular rubber 
Another variation is sheet with skin 
on only one side. This is made 

splitting regular sheet in half. Sheet 
and strip are regularly made up t 
1 in. thick. By cementing standard 
sheets together, thicker parts result 


Or wate! 


Acknowledgments 
We gratefully 


assistance We 


acknowledge 
have 
and publications of 


received I 
personnel 


follow ing Organizations 


Acus t Process Co 

Allis Rubber Corp. 

American Hard Rubber Co. 
American Society for Testing Mater 


Boston Woven Hose & Rubber Co 
Chicago Rawhide Mfg. Co. 
Connecticut Hard Rubber Co. 
Davidson Rubber Co. 

Dow Corning Corp. 

E. I. du Pont de Nemours & Co., I: 
Essex Rubber Co 

Firestone Industrial Products Co. 
General Electric Co., Chemical Div. 
B. F. Goodrich Chemical Co. 
Goodyear Tire & Rubber Co., Inc. 
Greene, Tweed & Co. 

Lavelle Rubber Co. 

Linear Inc. 

Parker Appliance Co. 

Riverside Mfg. and Electrical Supply © 
Roth Rubber Co. 


Rubatex Div., Great American Industries, 
Inc. 
Sponge Rubber Products Co. 


Stalwart Rubber Co. 
Thiokol Chemical Corp 
United States Rubber Co. 
Westinghouse Electric Co. 


Connecticut Hard Rubber Co.. D 
Parker Appliance Co., 
U. S. Rubber 





Thiokol Chemical C orp., 













New York 36, N. Y. 







































































































































































































































































° } + 4 i i if if | 
EEE | | EEE 
| oo Sea aw 
* J a ® —+—+ 
MATERIALS & METHODS Saag. 
@ Materials Engineering File Facts | “sites == 
| Number 256 $é#;jijijijii 
De- i Lif 
wer — - puepengerpenpegang ecimaettiiipenaen : 
_ EEE EEE EERE EEE EEE EEE EEE EE EEE et ry | 
= BESS seeeess ae ; : 4 
a Lal : 
| Materials Data Sheet 
Manganese Steels 
: n he of f manganese in increasing the tensile srrength and improving the tensile-yield strength ratio is employed to advantage in 1300 series. These steels 
= Sood f heat treatment in heavy sections. 
le Typical Properties 
AISI Type 1320 | 1321 1330 1335 1340 
COMPOSITION C 0.18/0.23 C 0.17/0.22 | C 0.28/0.33 | C 0.33/0.38 | C 0.38/0.43 
Mn 1.60/1.90 Mn 1.80/2.10 Mn 1.60/1.90 | Mn1.60/1.90 | Mn1.60/1.90 
d Si 0.20/0.35 Si 0.20/0.35 Si 0.20/0.35 | Si 0.20/0.35 Si 0.20/0.35 
1, P (max) 0.040 P (max) 0.050 | P (max) 0.040 | P (max) 0.040 | P (max) 0.040 
“i S (max) 0.040 | S (max) 0.050 | S (max) 0.040 | S (max) 0.040 | S (max) 0.040 
© TEGRNSICAL PROPERTIES | | 
MaCt ensity, Lb /Cu In. 0.283 0.283 | 0.283 0.283 0.283 
here rmal Cond, Btu/Hr/Sq Ft/F @ 212 F 27 27 | 27 27 27 
ved. neff of Exp per F: 
- 68-1200 F 7.9x 106 7.9x 10% 7.9x 10% 7.9x 10% 7.9x 10% 
ss Bec Ht, Btu/Lb/F 0.10-0.11 0.10-0.11 0.10-0.11 0.10-0.11 0.10-0.11 
; ct Res, Microhm-Cm @ 68 F 17 17 17 17 17 
Ire agnetic Properties Magnetic Magnetic Magnetic Magnetic Magnetic 
Ce HANICAL PROPERTIES! 
top Mod of Elasticity, in Tension, Psi 29-30 x 10° 29-30 x 108 29-30 x 106 29-30 x 106 29-30 x 108 
ae Tensile Str, 1000 Psi: 
A Annealed 84 90 97 104 110 
ate Cold Drawn 102 107 113 119 — 
5 3 Hard and Temp 100? — 1228 1264 1374 
the Meld Point, 1000 Psi: 
. » Annealed 72 80 83 90 94 
. Cold Drawn 80 87 93 100 — 
| DY Hard and Temp 73.5 — 100 105 118 
ber ngation in 2 In., %;: 
kin ) Annealed 24 22 21 19.5 18 
Cold Drawn 20 18 15 14 am 
Hard and Temp 28 otis 19 20.5 19 
1€¢ duction of Area, %;: 
© Annealed 60 58 57 55 54 
L. Cold Drawn 57 55 50 47 — 
- Hard and Temp 65 — 52 59 55 
it Hordness, Bhn: 
© Annealed 179 187 197 | 212 223 
© Cold Drawn 207 212 235 248 oa 
the = Hard and Temp 217 — 248 262 285 
“Om Inpoct Str, Izod Ft-Lb: 
Annealed — - — 52 
= Cold Drawn 80 - — 56 
MAL TREATMENT 
nealing Temp, F 1500-1600 1500-1600 1500-1600 1500-1600 1500-1600 
rdening Temp, F 1575-1625 1575-1625 | 1500-1575 | — 1500-1550 1500-1550 
al mpering Temp, F To desired To desired To desired | To desired To desired 
ae properties | properties | properties properties properties 
ICATING PROPERTIES | i 
[Mochinability Index (B1112 Steel = 100) | 
Ey Annealed or Cold Drawn | 65 | 63 | 62 | 62 | 59 
ep eldability | In common with most alloying elements which lower M, and My temperatures, manganese in- 
; | creases the crack sensitivity of welded joints, particularly when this sensitivity is associated with 
| higher carbon contents. Appropriate control of welding practice must accordingly be employed 
| with these steels. 
NSQRROSION RESISTANCE | These steels rust when brought into contact with moisture and air at rates similar to those of the 
carbon steels. If salts are present, the corrosion rate is increased. These steels are attacked readily 
‘ by acids but are resistant to alkalies at ordinary temperatures. 
LABLE FORMS — | Billets, hot rolled bars, cold finished bars, forgings. 
Co Automotive, farm implement and miscellaneous industrial applications, including axles, drive 
shafts, propeller shafts, bolts, studs, gears, tie rods, etc. 











S: Mechanical properties determined on 1-in. round bars. 
. P eudo-carburized at 1700 F for 8 hr, oil quenched, tempered at 300 F, reheated at 1475 F. 
: " ater-quenched from 1525 F, tempered at 1000 F. 
‘quenched from 1525 F, tempered at 1000 F. 


Prepared with the assistance of Bliss © Laughlin, Inc. 
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This is 


a rubber-and-metal sandwich... 


Note that the D-nuts were actually torn out 
by the testing machine! These rubber-to- 
metal sandwiches, in a variety of designs 
and sizes, are made for the original equip- 
ment manufacturer at United States Rubber 
Company’s great plant at Fort Wayne. They 
are just one example of the many different 
products available to you at this centrally 
located plant. 

Just as important is the great “U.S.” lab- 


UNITED 


106 


STATES 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products ¢« Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings * Tape 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Malt™ 





ses tidliatiae 
et, kiss 


oratory at Fort Wayne, where scientists and 
engineers are at work developing new ways 
to help your product operate more effi- 
ciently. Maybe “U.S.” already has the answer 
to a problem of yours. In any event, “U.S.” 
engineers will be happy to tackle it. They 
know their job, and they have all the help that 
modern science can give. Get in touch with 
one of the 25 strategically located District 
Sales Offices or write to address below. 


RUBBER 


Asa lab “pulling” test shows, 

the tenacity of the rubber bond is so great} ; 

that the metal must be badly 
bent or twisted before 


separation occurs. 


COMPANYJSF 


MATERIALS & METHOD 


itt bBo 
SSeueee™ * 





POMS cite, idle 




















“U.S.” Research perfects i 
“U.S.” Production builds! 
U.S. Industry depends ont 
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Properties of Electrical Insulating Materials 














Alkyd 
Glass-Bonded (Polyester 
Mica Molding Melamine 
(Molding Mica-Filled Compound (Asbestos 
Grade) Steatite Phenolic Mineral-Filled) Filled) 
Dimensional Precision and Stability \ C B B G 
Heat Distortion, F 650-700 800 230-350 350-400 265 
Thermal Expansion /C 10 x 10-6 7x 10% 19x 10° 35 x 10° 20-45 x 10“ 
4 Power Factor 
i 10° Cycles /Sec 0.0015-0.0018 0.0025 0.005-0.013 0.014-0.018 0.041—0 .050 
j Dielectric Constant 
r 10® Cycles /Sec 7.4-9.2 5.8-6.3 4.2-5.2 4.6-4.9 6.1-6.7 
: Loss Factor 
10° Cycles / Sec 











Dielectric Strength 


. @ 8-In. Thickness, Volts / Mil 
eredl : aa 
¢ 25 C (Step-by-Step) 400—SO 24 250-39 325-335 32 


100 C (Step-by-Step) 






ARC Resistance 


ASTM Seconds 250-30 500 [racks 190+ 120-140 















V.old Shrinkage, In./In. Nil 0.0005-0 .005 ) 004—0 .007 0 .005-0.007 





Tensile Strength, Psi 5000-7000 9000 5000-7000 3000-4000 5500-7000 


Compressive Strength, Psi 23,000—35,000 80,000 15,000-25,000 | 18,000-20,000 30,000 


Flexural Strength, Psi 12.000. 15.000 20.000 AK} a. KX) R000 10.( KK) 9000 11,000 


Modulus of Elasticity, Psi 7.2-11 x 10 12 x 10 3.0-5.0 x 10 2.5 x 106 16x10 







pot es 0.70-1.85 1.90 0.30-0.38 0.30-0.35 0.28-0.40 
Ft-Lb In. of Notch 

Water Absorption, 24 Hr 
Ya-In. Thickness, % Nil 0-0.05 0.01-0.10 0.5-0.8 assis 


erfects! 
»uilds it 


s onil 





ecifie Gravity 2.63.8 aa 1.75-1.92 2.18-2 


Nm 
Nm 


1.70-2.00 
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A blind rivet 
that may open your eyes 


There may be a message for you in these pictures, even 













if you don’t use rivets. 


For maybe you have a product that isn’t performing 
the way you want it to. And maybe your problem is to 
find the right metal. 


The makers of “pop” rivets had just such a problem. 


Here they’d come up with a wonderful idea for a 
blind fastening. The “pop” rivet lets you rivet tightly 
in blind corners and other confined places where you 
; ; : ++? . 
| can only get to work on one side. And it’s easy to use 
| and does the job inexpensively. Still, the metal used 
ij wasn’t quite right for every job... 


f First, they needed a metal that is strong enough to 
| make a tight joint, even in thin gauge sheet metal. Yet 
| the metal had to be ductile enough to form a tight- 
| holding head when riveted. And it had to be able to 





resist corrosion by most acids, alkalies and many other 
corrosives. 


| After trying other metals, they found Monel® pro- 
vided their answer. And the characteristics and the 
economy of Monel “pop” rivets make them a possible 
replacement for many non-blind fastenings as well, 
wherever a hollow Monel rivet can be used for N.P.A.- 
| approved applications. 


Perhaps this metal problem of the rivet makers 
brings one of your own to mind. And perhaps your 
solution, too, lies in Monel, or another metal in the 
| Inco Nickel Alloy family. The quickest, easiest way to 
| find out is to write us. All our problem-solving services 
(| are yours for the asking. The International Nickel 


Company, Inc., 67 Wall Street, New York 5, N. Y. 


“Pop” Rivets, long known as “‘Tucker Blind Rivets’ in Great Britain, are now 
being produced in this country by J. C. RHODES & COMPANY, branch of 
UNITED SHOE MACHINERY CORPORATION, New Bedford, Mass. 












MoneL_® 
“S”"® Mone. 


IncoLtoYy® e 


Monel “Pop” Rivet as jt 
looks from side opposite 
the riveter. Rivet is ready 
to be set, joining these . 
two strips. 


- steel head 
of mandrel 


hollow Monel 
“pop” rivet 







Rivet head begins to 
form (note ductility) as 






mandrel is drawn back 






through rivet by riveting 
tool. 


















Head is clinched down 
tight on work until 






steel mandrel breaks 
off inside rivet at 1800 
pounds pull. 






Actual diameter of rivet 3 16 
inch -- magnified about 3 times 


Inco Nickel Alloys 


“R”® Mone. @ “K”®@ Mone @ “KR”@® Monet * 
e InconeL® e Inconet “X”® e Inconer “W"®8 


Nimonic® Attoys @ NICKEL @ 


Low Carson Nicket @ DwurAnicKeL® 
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General 
Purpose 
Phenolic 
(Wood-Flour Electrical 
Filler) Teflon Kel-F Polystyrene Glass Porcelain 
Dimensional Precision and Stability C G B B B C 
Heat Distortion, F 260-340 | 266 (66 psi) | 160 (66 psi) 200-210 925-1679 2200 
Thermal Expansion/C 30-45 x 10° 99 x 10°% 45 x 1076 78 x 10-6 3.3-13.0x 10°® 5x 10% 
Power Factor 
10¢ Cycles/Sec 0.03-0.07 0.002 0.0082 0.0001—0.0002 | 0.0006—0 .009 0.008-0.01 
Dielectric Constant 
10¢® Cycles /Sec 4.0-7.0 2.0-2.05 2.43 2.40-2.42 4.0-7.2 6.5 
loss Factor | | 
10% Cycles/Sec 0.12-0.49 0.004 | 0.019 /|0 0002-0 .0005 | 0.0024-0.065 | 0.05-0.07 
Dielectric Strength 
Ye-in. Thickness, Volts / Mil 
25 C (Step-by-Step) 100-375 430 3% 600 500 200 
100 C (Step-by-Step) 500 200 
ARC Resistance 
ASTM Seconds Tracks 700 360 70-130 500 500 
Mold Shrinkage, In./In. 0.004—0 .009 0.005-0.010 0.005-0.010 0.02-0.05 
| 
Tensile Strength, Psi 6500-8500 1500-2500 | 5700 8500-9500 | 8000-14,000 4500 
Compressive Strength, Psi 22,700-36,000 | 1700 | 32,000-88,000 | 12,000-13,500 | 60,000 175,000) 40,000 
otto ~ akg Pea eee tees OE 8) OP ee : Nas dt oll a 
Flexural Strength, Psi 8500-12,000 2000 | 8200 | 12,000-13,000 | 11,000-16,000 | 11,000-18,000 
a , Ph TE BE 8 OR thie an. 
Modulus of Elasticity, Psi 0.8-1.2 x 106 | 0.058 x 106 | 0.226x 108 |0.017-0.47 x 108 7.1-11.5x 10" 1) x 10 
—* ia wile es eee Seer eee eee ee eee ee 
Impact Strength, Izod | | 
Ft-Lb/In. of Notch 0.24-0.60 4.0 3.62 0.30-0.45 | 0.70-1.25 
Water Absorption, 24 Hr | 
Ye-In. Thickness, % 0.3-1.0 Nil Nil | 0.04-0.06 Nil | -0.5 
—- # * ; ta. Oe eee ee ee ae ee | ae = | A oe 
Specific Gravity 1.32-1.55 2.1-2.3 2.1 | 1.05-1.07 | 2.13-3.18 | 2.35-2.45 
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VOTE; Dimensional-Precision-Stability: ‘‘A” rating indicates no shrinkage during and after molding and excellent dimensional and age stability under all 
exposure conditions. 
“‘B”’ rating indicates appreciable molding shrinkage but good stability under exposure con litions, 


“C”" rating indicates shrinkage on molding and during aging, firing or dimensional change under exposure conditions. 


Courtesy Mycalex Corp. of America 
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Composite Roll Heads 


Dry Shaft 


Annealing Retort 
Length, 18’; Diameter, 13” 


Radiant Tube Assembly 


Check the advantages of 
CENTRIFUGAL CASTINGS 


eee =. THERMALLOY* 


Jet Rings Now you can obtain cylindrical shapes, such as 
those illustrated here, centrifugally cast in high 
heat-resistant THERMALLOY. The advantages of 
centrifugal casting, as opposed to static casting, 
include: smproved uniformity of wall thickness; finer 
grain structure and higher density; lower finishing 
and machining costs... resulting from improved 

dimensional control. 

Center Post Fixture with We are equipped to produce horizontal sand and 
Centrifugally Cast Post permanent mold castings in sizes from 3%” to 20” 
O. D. up to 96” in length; in vertical permanent 

mold from 20” to 34” O. D. 
Write for the new Centrifugal Casting Bulletin, or 
call your nearest Electro-Alloys Sales Office. Electro- 
Alloys Division, 2yy@ Taylor Street, Elyria, Ohio. 


*Reg. U.S. Pat. Off. 


AMERICAN — 


_ Brake Shoe _ ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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New Developments in Silicones 


Several important developments in sili- 





ones were announced recently by Dou 
Corning Corp., Midland, Mich. 
the most significant of these developments 





Among 






a rigid, nonflammable silicone foam; 





new modified silicone resins for protective 





atings; and a magnet wire enamel 







Silicone Foam 







[wo of the new resins, XR-543 and 


XR-544 





can be expanded to form uni- 





form, unicellular structures weighing 8 to 





i 24 Ib/cu ft. It is expected they may 





B® answer a long-standing need in the air- 
raft industry for lightweight, nonflam- 
mable material that will retain its com- 






Te 









® pressive strength at high temperatures. 
3 A major advantage compared to some 
4 heat-resistant materials is its ability 


be foamed in place. 
Silicone foam structures have been ex- 
- 700 F for over 


wit ttle structural or dimensional 


(ructufrai 
ling to Dow Corning. Tests 


the foam will retain its 


| properties for long periods of 
temperatures in the range of 500 
1alr-incn sect 1s 7 be bri ight to 
ect fla e witnout 

showing significant decom 
Its thermal insulat 1Z quality 
s only a slight warmth on 


C cc. 





XR-544 resin is recommended for 
tions where both high strength at 
clevated temperatures and extreme tem- 
stability are required. The XR- 
lification is suggested where the 


ture resistance is still necessary, 





ae 







mnor 


ivn Ompressive 





strength is not 








New Materials 


and Equipment 


Likely 


sandwich’ 


rorms ror ap} lications are 
constructions, reinforcements 
foamed in place, or parts machined from 


blocks of the foam. 


Protective Coatings 
Extension of the range of applications 


for silicone-based protective coatings is 


] 


claimed as a result of the development of 
resins. One of them, Dow 
Corning 805, is said to retain good flexi- 


bilit } ih f fter | r aging 
Dility and adhesion even alter iong aging 


two new 


at elevated temperatures. At 600 to 1000 
F, finishes made with this resin are 
claimed to have twice the thermal life of 
paints made with the earlier resins, and 
10 to 30 times the life of high tempera- 
Applications for 
these heat resistant finishes include paints 
for hot stacks, mufflers, exhaust manifolds 


ture organic finishes. 


ind industrial pipe lines; coatings for 


space heaters, incinerators and 


‘ae 
DuIDs. 


The other new resin is an air drying 


nodified sili Oneé-alKkKyG resin KNOWN 4S 

rDp a +1, ] e aA 

Dow Corning XR-80 Bot! lear and 

pigmented coatings made with it are said 
— = 

tention and resistance to chalking. It is 
= ' 11 ; , ‘ " 

compatible with alkyd and phenolic var- 

hs } ‘ 1 
hes and amine resins. It can also be 


nitrocellulose to give 
greater flexibility, adhesion and cold-check 


resistance. 


Magnet Wire Enamel 





A major advantage of this silicone is its 


ability to be foamed in place. 


best organic magnet wire enamels have at 


+} mer 


their top operating 
In flexibility and scrape abrasion r 


temperatures of 220 I 
tance, it compares favorably with thos 
of the better organic wire enamels; and it 
has good resistance to a variety of sol 
Motors wound 


with magnet wire coated with the new 


vents, oil and salt water 


enamel are said to be still in good condi 


tion after more than 1500 hr of operation 


f 137 F 

I t Cla H it 

Al u j €lial ilit to e] t 
hines where st is not limiting 
facto Bu } tional « mini 
( s H mot r in electroni 

| 1 ] 

t tnink } Dill } 
great t y 

Another new Dow ( } 
ing XR-928. | i eCi 
as a COating for Surraces sub ect to voltage 
stresses. It increase surface resistivity 


and prevents the formation of moisture 
film, thus minimizing leakage currents 
A major potential application is the treat- 
ment of porcelain insulators on transmis 


sion and distribution systems. The resin 
is adaptable to air-drying or low tempera 


ture baking 











new ferrous metal blackening com- 
known as Dulite 3-0 Black, has 
ntroduced by the Du-Lite Chemical 
Middletown, Conn. Particularly 
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Blackening Compound for Stainless Steels 


pound will produce a non-fading black 


finish quickly and easily on malleable iron, 

etc.. as well as on stainless without the 

need for any special equipment 
Operating mperatures reauired for 
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New Materials and Equipment continue. 





Magnesium-Type Aluminum Sheet Alloy 





A new magnesium type aluminum sheet 


alloy is being used for louvered refrigerator 


shelves. 


Development of K155, a new mag 
nesium-type aluminum sheet alloy for 
general metalworking requirements, has 
been announced by Kaiser Aluminum &€ 
Chemical Sales, Inc., 1924 Broadway 


Oakland 12, Calif. The alloy has been 
used for more than two years in the pro- 
duction-line stamping of louvered re- 
frigerator shelves, and also in such pro- 
ducts as light reflectors, meat trays and 
utensils. K155 is said to have the same 
general mechanical properties as the man- 
ganese-type alloy, 3S, but it is expected 
to replace it in many applications because 
of advantages deriving from its mag- 
nesium content. 

As compared with 38, K155 forms as 
easily, but appears to stand up a little 
better in actual service. It has very good 


corrosion resistance. The new alloy is 





also well suited for taking anodiz 
ishes as it shows less tendency t 
structural streaking and has a cl 
lighter color after processing that is 

of the yellowish-grey tinge of 3S or 
brownish tinge of 52S. For architect 
applications it will closely match the 

of anodized 63S extrusions. 

With a nominal magnesium content 
0.9%, K155 in the as-received cond 
does not have the dark coloraton ch 
teristic of the high magnesium-containing 
alloys such as 52S. K155 is available in 
plate, flat sheet, coil and circle forms in 
all tempers in the H1 and H3 groups. § 
The H1 temper series is used for 
cations requiring relatively simple f 
ing; the stabilized H3 series is re 
mended where moderate or severe forming 


is involved, 








Austenitic Alternate Steel Developed for 18:8 Stainless 


An austenitic alternate steel for 18:8 
stainless has been developed by Allegheny 
Ludlum Steel Corp., Pittsburgh 22, which 
is said to offer good cold working prop 
erties, good weldability and ductility. 

Produced with manganese, chromium, 
and less than 1% nickel as principal al- 
loying elements, this steel offers promise 
of widespread usefulness. After being 
under development for many months chro- 


mium-manganese stainless strip is now 
being produced in substantial quantities, 
and is available in most other forms. It 
is expected to be the vanguard of a new 
family of steels that will be a permanent 
addition to the stainless market. 

In applications where critical require- 
ments include the mechanical properties 
of welds, ductility, non-magnetic qualities, 
and cold working to high strength, the 


chromium manganese steels should b 
considered. However, present types 
manganese austenitic stainless steels 
not cure-alls for every application, par- 
ticularly where extreme corrosion resis- 
tance is required. It is expected that where 
straight chromium steels are serving satis- 
factorily as an alternate for the 18% 
chromium, 8% nickel steels, consumers 
will continue their use 














This unit has many uses such as scale-free 
hardening or as a high temperature forging 


furnace. 
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Electric Rotary Hearth Furnace Features Close Control 


Exact temperature and atmosphere 
control are important features of a new 
furnace offered by Hevi Duty Electric 
Co., Milwaukee 1, which is designed to 
Operate continually at temperatures to 
2500 F. The high temperature furnace 
has a rating of 260 kw with a capacity 
of 1500 Ib per hr. 

Silicon carbide rod type heating ele- 
ments which are arranged vertically can 
easily be replaced even while the furnace 
is hot. A protective atmosphere is used 
to maintain a bright surface during hard- 
ening and to prevent the decarburization 
of these special high temperature alloys. 
Within easy reach of the operator is a 


variable speed drive mechanism which cao 
be adjusted for the desired speed of th 
rotating hearth to match production needs 

A process of continuous operation can 
be obtained as the operator loads the fur- 
nace by placing the cold parts on the / 
ft dia hearth which is slowly rotating an¢ 
removing the heated work as it passes the 
door opening. The door opening is 15 
in. wide and adjustable between 6 and 
10 in. in height. For the benefit of the 
furnace operator, a water cooled face ove! 
the chamber opening has been installed. 

The versatile unit has many uses such 
as scale-free hardening or as a high tem 
perature forging furnace. 


MATERIALS & METHODS 
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Mitchell-Bradford Chemical Co., 
Main St., Stratford, Conn., has in- 
1 a new process for blackening 
ss steels, cast and malleable irons 
k Magic S.S. is a one salt mixture, 
bath process operating at a tempera- 
of 255 to 260 F. It is said to pro- 
a lustrous, adherent black finish 
will not chip, flake or peel. Im- 
yn time in the blackening solution 

m 5 to 15 min 
An economical and inexpensive finish 
to apply, cost of application for chemicals 
is less than 14 cents per sq. ft. The parts 





New Materials and Equipment continues 





New Blackening Process for Stainless Steels, Cast and Malleable Iron 


; i 
to be finished can be processed in baskets 


racked. A 


processed 


and in a few cases should be 
ount of work can be 
in a relatively small volume 


large an 
of solution. 

The blackening solution is made up by 
using 5 to 5-14 lb of Black Magic S.S 
blackening salts for each gallon of solu- 
tion and in this proportion will give a 
boiling point of 255 to 260 F. It should 
be noted, however, that the salts are 
highly caustic and goggles should be worn 
by the operator. When handling the salts, 
rubber gloves should be worn 

Processing procedure is as follows: 


RONEN 


Immerse in hot alkali cleaner until 
soils are removed from parts 

?. Rinse in cold water 

3. Pickle for 5 min 
acid at room temperature. ) 

4. Rinse in cold watet 

5. Pickle for 30 sec (15 to 40% sul 
phuric acid—140 to 160 F.) 

6. Rinse in cold water. 
Immerse in Black Magic S.S 
tion (255 to 260 F.) pieces take 
on black color. 

8. Rinse in cold water. 

9. Final oil or 


Solu- 


until 


wax dip 

































This unit makes fast tests. 





Multi-Purpose Environmental Test 


environmental 
provides an extremely 
temperature, vacuum and 
conditions, has recently been 
introduced by Murphy G Miller, Inc., 
1322 S. Michigan Ave., Chicago. Heavy 


duty electronic control circuits with auto- 


multi-purpose 
which 


A new 
test unit 


wide range of 


humidity 


matic safety interlocks assure fast, fool- 


proof operation under any laboratory ot 
production testing programs. 

Called an Altitude Simulation Chamber, 
the unit permits accurate testing of ma- 
terials and equipment under all externally 
imposed conditions of heat, cold, moisture 
and Vacuulm., 

Available with a wide variety of op- 
tional equipment such as program heating, 
cooling and humidity cycles, with auto- 
matic recorder for controlling and inte- 
grating temperature, humidity, altitude, 


Unit 


the unit is designed to meet all govern 


ment altitude simulation test standards. 


According to the company the basic 


unit, which consists 


construction of the 
of a reinforced plate steel strength shell 
surrounding the test chamber, provides 
greatly increased insulating area and ef- 
ficiency which permits important installa- 


tion and operating economies through the 
[ < < 


less power and the advantage of 
lighter weight. 
duty hermetically sealed 


compressors assembled into a Cascade type 


Two heavy 
refrigeration system, operate through all 


welded copper cooling coil circuits for 
maximum operating performance and long 
life. A high capacity, low velocity two 
speed fan system is used to maintain uni- 
form temperatures and conditions of ex- 


treme altitude. 









A new waterproof, high heat resistant 
adhesive with exceptional strength and 
‘urability has been announced by Chemi- 
cal Development Corp., Danvers, Mass. 
1s a thermosetting, self curing cement. 
‘eat is not required. The final glue line 

completely resistant to salt and fresh 
water, fungus, and many acids, solvents, 
nd lubricating oils. It is neutral when 
| and will not decay cellulose fibers 
will adhesives which are acid upon 
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Heat Resistant Adhesive Has Exceptional Strength 


final cure. 
CD Cement 300 will have many uses 
in the shipbuilding, furniture, plastic, 


construction, aviation, and other industries 
which require a very high strength bond 
that will not dry out or lose its strength 
on aging. It is intended for conform- 
ance with Military Specifications MIL 
A5433, A5434, A397A, and AXS 1665. 

One application for the new adhesive 
is for laminating oak and other woods 


for ship keels and timbers. It is also 
being used for bonding phenolic and 
urea plastic sheets (Formica, Méicarta, 
etc.) to themselves and to wood and 
other surfaces for furniture and indus- 
trial products. 

Nylon can be bonded to nylon without 
heat or pressure. Also, this product is of 
interest for cementing Lucite and Plexi- 
glas to wood for outdoor signs because 
of its good weathering characteristics. 
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New Materials and Equipment continves 





Industrial Fluoroscope for Mass Inspection of Light Alloy Castings 


The X-Ray Dept., General Electric ¢ 
1855 Electric Ave., Milwaukee 14, has 
announced a new type of industrial fluo 
roscope designed for the mass inspection 
of light alloy castings made by sand, per- 
manent mold, die or other techniques; 
and also for the inspection of plastics 
products. The Scopemaster is also useful 
for mass inpection of concealed assem- 
blies, hydraulic, mechanical or electrical 
components; and for quick and efficient 
guidance of new product development. 

Of particular interest is the mechanism 
provided for moving the product in the 
x-ray beam on a special turntable. A 
single external control handle permits 
moving of parts to be inspected in any 


Mass inspection of light alloy castings, 
plastics products, are uses for this indus- 


trial fluoroscope. 


lengthwise or crosswise direction 
in the x-ray beam. In the case of cast 
this facilitates inspection of fillet 
orners. The distances between tl 
ceiving screen and the product part 
also be adjusted by the operatot 

The new unit is said to provide 
nomical 100% inspection of critical cast 
ings, and thus give a greater assut 
that these will give good service in 
and that rejects will be held to a 
mum. Costly machining time can be con 
served by fluoroscoping raw _ castings 
before they are machined to detect sub- 
surface flaws. 

The unit operates from a 110-, 
cycle source. It has a 9 by 19 in. front 
opening through which products are in 
serted for viewing. Internal cavities .04 
in. in size, On approximately 6% of th 
metal thickness in an aluminum alloy 
casting, Can be detected 





Two New Glass Fiber Reinforcing 


Two new mats for plastics manufac- 
turers have been announced by Interna- 
tional Glass Corp., Los Angeles. They 
are Interglass Uni-directional Plastics Re- 
inforcing Mat and Interglass Surfacing 
Mat with GS-1 treatment, both utilizing 
the exclusive company method of manu- 
facture with long continuous glass fibers 
laid in a parallel pattern instead of short 
staple fibers laid at random. 

The surfacing met with GS-1 finish (a 
vinyl silicone resin) produces amazing re- 
sults in standard boil tests according to 


Mats 


the company. It shows no flowering or 
fiber migration after eight hours in manu- 
factured items such as cafeteria trays and 
other products where the attack of water 
on glass interfaces is a serious problem. 
Wet strength and resistance to weathering 
are increased many times in molded prod- 
ucts surfaced with this mat; because it is 
held by a 5% polyester binder, it affords 
greater pliability in the molding of com- 
pound curves. The mat is available in 
15-mil and 30-mil (40-120-mil on special 
order) and comes in standard rolls of 48 


in. wide and 400 ft long. 

The reinforcing mat is extremely tough 
and durable, made of the long fibers 
quilted on one-inch centers, treated with 
Volan sizing and held by a _ polyester 
binder. The company claims a weight- 
per-square-foot variation of less than 4% 
uniform thickness and negligible deviation 
from length dimension. The mat is avail- 
able in weights of 34, 1, 14%, and 11/2 07. 
per sq ft for the single ply and can 
also be ordered cross-laminated with two 
or three plies. 








This unit measures surface roughness. 
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Surface Roughness Tracer for Flat-Bottomed Grooves 


Micrometrical Manufacturing Co., 345 
S. Main St., Ann Arbor, Mich., has an- 
nounced the Profilometer Type KB Tracer 
for measuring surface roughness across 
the bottom of flat-bottomed grooves to 
4 in. depth and behind shoulders to 
4 in. height. When measuring cross- 
wise, it permits 1/16 in. length of trace 
in grooves of 5/32 in. width, and greater 
length of trace in wider grooves. The 
Tracer can also be used in ID’s from 
25/64 in. to flat, and on all OD’s and 





flats, where the part can be mounted of 
a Linear Pilotor with the work surfact 
horizontal. 

To permit reaching down into grooves 
and over shoulders, the unit has no skids, 
and the Tracer point is at the bottom of 
a vertical extension at the end of a long 
beam. This construction requires that the 
Tracer be supported and moved mechani- 
cally by a Linear Pilotor. 


(Continued on page 116) 
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SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


O MAKERS OF 


Kathaber wouwvry convitionine 


FORECASTS ; 


You’d be amazed (as we are sometimes) at the 
long memories possessed by some of our furnace 
engineers. On short notice they'll give you the 
serial number, location and performance data on 
furnaces that we installed as long as 10 or 15 
years ago—and they’re generally right. The 
point is, the best way to forecast the perform- 
ance of a furnace not yet built is to check thor- 
oughly the records of similar installations. 


pA OOO, 1 


BASED ON 22 YEARS OF (HINDSIGH}s 
anc 


Se eel 


We have built hundreds of gas carburizers 
for all types of production requirements. If you 
are interested in continuous gas carburizing for 
instance, we can point to the first installation of 
its kind in 1931. It’s still doing a job as reported 
in our sixteen-page bulletin, SC-134, an impor- 
tant and valuable review of gas carburizing tech- 
niques and possibilities. Write for it, on your 
letterhead please. 








Janitrol avtomatic SPACE HEATING 


Current ‘Surface’ Literature 


“rl # 
4 


dl 


URS FOR THE ASK 
ae ww “ Se. on $3 & Pe el & 


You may find quick answers to your 
immediate heat treat problems in these 
recent Surface Combustion Technical 
Library publications. Ask for the ones 
most pertinent to your requirements and 
we'll send them promptly. 


bulletins 


SC-134 | Modern Gas Carburizing 

SC-158 RX Prepared Atmosphere 
Generator 

SC-155 Prepared Gas Atmospheres 

SC-149 Pit Type Controlled At- 
mosphere Furnaces 


SC-147 Rotary Retort Controlled 
Atmosphere Furnaces 


reprints 


53-A __— Pit Type Carburizing Fur- 
naces Provide Flexible 
Setup 

52-C Continuous Carbon Restora- 
tion Furnace Boosts 
Production 

49-E Furnaces for Gas Carbur- 
izing 


49-B Homogeneous Carburizing 


47-E _ Influence of Water Vapor 
on Gas Carburizing 
Atmospheres 





















RUBBER PARTS 


| 





Your Molded or Extruded Parts can now be made 
of wondrous new Silicone Rubber . . . by Republic. 

Send us your prints today. With more than 50 
years’ specialized experience in Industrial Rubber 
Products ... with the most modern plant and produc- 
tion facilities . . . Republic Rubber is ready with the 
| skill and personalized attention that assures you of 
| high-quality Silicone Rubber Parts, formulated to a 
|| | compound that exactly meets your requirements. 
| Let us show you how you benefit by using Silicone, 
the new, heat-resisting, non-sticking, inert rubber com- 
pound accurately fabricated to your specifications by 
Republic, the specialist in Industrial Rubber Products. 








_- PACKING 


Your local Republic Distributor can help 
you plan, select, apply and maintain any 
Product of Industrial Rubber. If his name is 
not listed in the yellow section of your 
telephone directory, write us for his name 
and address. 





9 
4ND moive? 


REPUBLIC RUBBER DIVISION 


LEE RUBBER & TIRE CORPORATION, YOUNGSTOWN 1, OHIO 


INDUSTRIAL 












RUBBER PRODUCTS 
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New Butyrate Resin for Finishes 


A new cellulose polymer, half-second 
viscosity cellulose acetate butyrate, has 
been announced by Tennessee Eastman 
Co., 260 Madison Ave., New York 
While cellulose acetate butyrate is 
new, having been used in plastic molding 
compositions, airplane dopes and 
specialized coatings, its use in the finis! 
ing industry has been limited. After care 
ful evaluation of the new butyrate 
terms of wood lacquers, metal finishes 
paper finishes, etc., company reports 
showed that half-second butyrate 
duces excellent wood lacquers. Thes 
lacquers, it is claimed, afford a higher de- 
gree of protection against ultraviolet light 
than nitrate lacquers—a particularly im- 
portant factor in blond furniture finishes 
where direct sunlight causes nitrate fin- 
ished surfaces to darken in exposed areas 
It is also claimed that these butyrate 
lacquers withstand 10. “cold check” cycles 
—demonstrating at least a partia! solu- 
tion to furniture manufacturers’ age-old 
problem of surface checking brought 
about by rapid temperature changes. 

According to the company, the new 
butyrate also produces exceptional metal 
lacquers. Such lacquers exhibit considet- 
ably greater resistance to weathering than 
nitrate lacquers and retain their initially 
low color much longer. The company 
claims that metal finishes made from half- 
second butyrate neither whiten during 
underwater immersion tests, as do most 
varnishes, nor blister or peel as do nitrate 
finishes under the same conditions. 

Butyrate finishes were also shown to 
be far less flammable than nitrate finishes. 
Unlike nitrate, which must be shipped 
wet with solvent, the raw half-second 
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TOOL 


improve product design... 





cut manufacturing costs 


with ACCUMET PRECISION INVESTMENT CASTINGS 





CRUCIBLE 
[ | 
S3 yoaus of | Fine) steelmaking 


REZISTAL STAINLESS 


In many cases design is restricted and function limited 
when alloy steel parts are made on conventional machinery 
from bar stock or forgings. Frequently such designs can be 
improved and production costs lowered by the use of 
precision investment castings. That’s because this casting 
process permits the use of high alloy steels that are difficult 
to machine or forge. 


Take these four component parts of a pneumatic tool for 
example. They are Accumet Investment Castings made by 
Crucible of 8620 steel. They have a smooth, satiny finish 
and are held to very close tolerances. If these parts were 
not made by this “lost wax” process, the pneumatic tool 
could not be produced at a practical cost in its present design. 


Crucible engineers and metallurgists are available to help 
solve design and production problems through the use of 
Accumet Precision Investment Castings. Write now, and 
let them help you solve yours. 


first name in special purpose steels 


ACCUMET PRECISION CASTINGS 


ql LE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


* ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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Request Roth's - 
‘Counsel—NOW! 





Roth (®e) Rubber Solves 
Rubber Problem 
for West Coast 


Manufacturer! 


ee, 


i 





A simple problem for the rubber 
technologist, you may say. But it’s 
significant that Tektronix, Inc.—of Portland 
—had Roth Rubber 
the solution to this one: 


-in Chicago—provide 


Designed for television broadcasters and 
research laboratories, the Tektronix 524-D 
Oscillose ope provides the engineer with 

a close-up of any line or portion of 

the picture, enabling him to make a fine 
determination. This wonderful electronic 
instrument depends, for its viewing 
efficiency, on a simple, inexpensive 


viewing hood supplied by Roth 


The viewing hood must fit—has to adjust 
to any face—has to keep room light 
from penetrating the viewing area during 


observation. It must not crack or buckle. 
What’s YOUR rubber problem? 
Roth Rubber can help you, too! 


e@ Thirty Years in Business—Custom Manufacturers 
of Industrial Rubber Products since 1923 





ROVO RUBBER COWPANY ) 





1856 S. 54th Avenue, Chicago 50 


Send Roth Manual 
Please comment on attached description of our 
rubber problem or production rubber requirements, 


Name 





Position 








Company 
Address 
City Zone___ State 
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| New Materials 
and Equipmen 
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which provide tough, transparent 


highly resistant to grease, water 
stick; lacquers for various plastic: 


ing acrylics, cellophane, phen 


nr ly ] } ] 
polystyrene ; pe lapDle 
+] rT y y ‘ ] ; . 

tne packaging industry; heat sea 


plastic c 


hesive coatings and hot melt 


compositions. 


Adhesive Bonds Polyethylene t 
Non-Porous Surfaces 


1 Cri ¢ ai Re NOK Chemic: i ( 
Peabody, Mass., has announced 
emulsion a lhesive IO! bonding 


thylene to paper, aluminum foil, at 


| 


porous surfaces. Good adhesion h 


| obtained in the past by solution ad 
| but it has been difficult to obtai 
| factory bonds with ordinary emul 
| hesives. 

Arcco 980-21D is being used fi 


difficult 


pplications such as_ att 


labels to polyethylene bottles, in tl 
facture of barrier wi aterial 
Armed Service and for many 
plications where non-porous mate 


involved. 
The adhesive can_ be applic 
ventional spreader equipment, 


oater or by brush 


New Process Makes High Perfort 
ance Printed Circuit Units 


Exceptional performance of printed o! 
cuit resistor and RC networks is said ! 
result from a new insulating process d¢ 
veloped by Vacumet, Inc., 1267 N. Cy 
bourn Ave., Chicago 10. The proces 
seals these units in a series of humiditl 
and atmosphere barrier layers which for™ 
a tight, unitary insulating shell. 

The unique feature of this process * 
that the insulation consists of four ‘aye 
two of these are filled organic resi 
the other two are thin, impervious “ski 
of hard, inert inorganic matter. 





The printed circuit units which emb0e 


MATERIALS & METHOD 














3 


Oe ee ee 














FIT INTO THIS PICTURE? 


Metal stampings have been the specialty of G. P. & F. for over 73 years. 





The illustrations above show just a few typical examples of contract parts 

we make for hundreds of customers. If you use deep drawn or stamped 

metal parts in your products, the chances are good that we have the facilities 

i to meet your requirements. When you think of G. P. & F., think of over 

arfortt ; 7, oh * i REE 1000 skilled people...15 acres of production facilities...293 deep 
' draw and stamping presses...97 welding machines...and a complete 


Its i ? 2 a. tool and die department. 
ated af ; : 


Stamping ® Drawing © Forming 
! Galvanizing @® Welding 


| Lead Coating © Spray Finishing 


GEUDER, PAESCHKE & FREY CO., 1538 W. St. Paul Ave., Milwaukee 1, Wis. 


Vitreous Enameling @¢ Fiberglas 
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As a result of modern compound- B 0 a D ‘ ay G 


ing, molding and adhesion tech- 





niques, many of which were developed in the Acushnet laboratories, the best 
properties of metal and rubber can be combined in one bonded unit to obtain 
strength, toughness and resiliency, as well as shock and vibration absorption, 
sound abatement, electrical insulation or conductivity, corrosion and abrasion 


resistance, and other desirable advantages. 


Acushnet's specialization in this relatively new field involves the adhesion of 





rubber or synthetic rubber to metal in molds designed to accommodate the metal 


parts and which, in addition to bonding the rubber material to the metal, form and 





vulcanize the rubber in the same operation. 


With extensive equipment and facilities for solvent degreasing, sandblast- 
ing, cementing and brass plating, Acushnet bonds rubber to metal by several 
| | processes, each suited to a particular application for the most efficient adhesion. 


| Our engineers will gladly study your prints and make prompt recommendations. 


Send for brochure ‘‘Rubber-to-Metal 
Bonding.” Detailed information con- 
] cerning applications, design, proce- 
1] dures, compounding, processes, bond 


| | : PROCESS COMP ANY strength ratings, etc. Illustrated. 
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is new insulation process aré 
customer specification basis by 
pany and are trade named Mummi 
cause of their method of encaseme. 
Steatite, high K dielectrics, glass and o 
materials are employed as base 
for the printed circuit units. 

Printed resistors, when incorporat 
the Mummies, indicate shelf life sta} 
of better than 1%. Negligible chang 
value due to humidity are reported. | 
life, noise and_ resistance-temperat 
characteristics are improved by 
of from 15 to 25% over those of 
ventionally insulated elements, a 
to company reports. : 








Availability of 47 Standard Wik 
Thread Insert Sizes Announce 


Heli-Coil Corp., 1330 Shelter 
Lane, Danbury, Conn., has annou 
the availability of 47 standard sizes 
wire thread inserts—5 in the Automot : 
Spark Plug Series, 17 in the National ; 
Unified Coarse Thread Series, 6 in “4 
National Pipe Thread Series, 15 in ™ 
National and Unified Fine Thread Set 
and 4 in the Aviation Spark Plug Set 

A breakdown of these size ranges 5° 
follows: 10-1.0 mm to 7-18 in the Au' 
motive Spark Plug Series; 4-40 to 1'r 
in the National and Unified Cox 
Thread Series; 1%-27 to 1-114) in © 
National Pipe Thread Series; 6-40 ' 
114-12 in the National and Unified fi 
Thread Series; and 14-1.25 mm to 18) 
mm in the Aviation Spark Plug Set 
Inserts for the National and Unity 
Thread Series are supplied in 1, 1-Y2- 
2-4, and 3 dia. lengths. For spe 
applications, non-standard thread si” 
and lengths can also be supplied. _ 

Heli-Coil wire thread inserts are ™ 
ing use in the following industries: 
motive, aviation, home appliance, s™ 
machinery, construction equipment, © 
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Every day the Valve Division is welding thousands of 
pounds of high-alloy coatings to unusual Thompson- 
developed alloys to give internal-combustion engine valves 
added life under super-severe service. 

We also insert highly-combustible metallic sodium into 


hollow valve stems to make engine valves run cooler and 
last longer. 








The Valve Division also knows plenty about forging and 
finishing extra-tough alloys to precision limits. 







If you have out-of-the-ordinary production problems, 
you ll want to know more about Thompson know-how 
and facilities. And, if you have ideas about how we can 
help on new projects, we'd like to talk them over with you. 









VALVE DIVISION 


Thompson. Products, Inc. 


DEPARTMENT VR-7 ¢ CLEVELAND 17, OHIO 
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machine mi 


marine engine 


and heavy industrial machin 

Although intended primarily for us 
original equipment manufacture, thes 
serts are also used in production sal 
pe rations (to repair threads dan 
luring manufacture) and in mainten 
yperations (to repair threads dam: 
luring use) 

In aluminum, magnesium, iron, st 
brass, bronze, fiber, wood and _plast 
these stainless steel inserts provide hig] 
loading strengths and greater resistar 
to wear, vibration, seizing, galling 
corrosion than unprotected tapped thre. 


Two New Paint Strippers Offered 


Oakite Products, Inc., 132H Rector St 
New York 6, has announced the devel 
ment of two new paint strippers, Oakite 
Composition No. 56 and No. 57, de- 
signed respectively for tank immersion 
stripping and brush-on stripping of 


wide variety of alkaline-resistant paints 
and lacquers. 
Oakite No. 56 is a thin-bodied solvent 
neutral in character, having a pH of 
It is nonflammable and contains no pl 
nols, cresols, acids OI alkalies. Desigt 
for immersion stripping of ureaform 
dehyde, alkyd, phenolic and urea-m 
amine finishes, lacquers, varnishes, 
wrinkle finishes and vinylite resins, t 
material is used at full strength and 
heated. Parts to be stripped are immet 
for periods of time which will vary 
pending on the type of paint, numbet 
coats, age, etc. Some finishes will wrinkle 
and rinse off in sheets with a pressuré 
) " rinse after application of the stripper; 
THE STANDARD TUBE CO others will soften to the point where they 
° can be scraped or brushed off. Used as 


recommended, No. 56 is said to be safe 


° "ANDAR, Y . . 
Detroit2s, “Mo ) 
i ay Michigan on steel, brass, copper, zinc, magnesium 
and aluminum, and can also be used on 


d 
Welded Tubing s F 
, abricated Part ; : 
: wood since it des not tend to raise the 





STANDARDIZE with STANDARD’ — 11 poy, grain appreciably. ai = 
The second of these materials, Oakit 
Composition No. 57, is a viscous solven 
intended to replace combinations of non- 
viscous solvent detergents and thickene! 
when stripping finishes from vertical ai 
inverted surfaces of equipment. It is non- 
inflammable and, like No. 56, contain 
no phenols, cresols, acids or alkalies. 
can be applied safely on all metals at f 
strength by brush-on methods, and is 
lowed to soak on surfaces until pa! 
wrinkles or softens. Paint is then hos 
or scraped off. Many phenolics, alky. 
ureas, vinyls, varnishes, and lacquers 
readily removed by this material, wh 
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».. combines the extensive experi- 
ence and coordinated abilities of 
Republic's Field, Mill and Labo- 
ratory Metallurgists with the 
knowledge and skills of your own 
engineers. It has helped guide 
users of Alloy Steels in countless 
industries to the correct steel and 
its most efficient usage. IT CAN 
DO THE SAME FOR YOU, 





Business HEADACHES’ relieved with Republic 
3-DIMENSION METALLURGICAL SERVICE 


First comes the examination of your steel “headache”. . . machinability, or tool 
life, or heat treatment, or surface finish, or excessive rejects, or any of the 
problems that you face in production. Here’s where you meet the Republic 
Field Metallurgist. 


He discusses the symptoms with the other two members of Republic 3-Dimen- 
sion Metallurgical Service ... the Republic Mill Metallurgist and the Republic 
Laboratory Metallurgist. They look at your symptoms from all three angles 
... the best Republic Alloy Steel to do the job properly, to work efficiently in 
your plant to keep your costs down. 


Then ... back comes the Republic Field Metallurgist with recommendations 
that will give you the quality your product requires at the speed you need to 
show a profit. 


Got a steel headache? Tell your Republic Sales Office representative about it 
. + he’ll have a Republic Field Metallurgist in your plant promptly. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES *« CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ALLOY STEELS 





























You can depend 
| on Armour’s ammonia 
and service 





How Armour ammonia and service helped 


International Harvester CUT COSTS! 





Carbonitriding reduces hand work, provides 


greater safety than liquid cyaniding 


Because liquid cyaniding of small parts for their famous heavy duty 
trucks meant high labor costs, International Harvester was looking for a 
more efficient method of case hardening. Their metallurgists decided 
that carbonitriding would provide the answer, and with the help and 
advice of the Armour Ammonia Technical Service Department they 
had the necessary equipment installed. 


The change was even more successful than they had hoped. Inter- 
national’s Fort Wayne plant reported lower labor costs, as expected, in 
carbonitriding thrust washers, shifting forks, brackets, miscellaneous 
pins, and similar small parts. They also found that carbonitriding’s 
circulating gases assure a more uniform case on intricate parts. And car- 
bon and nitrogen concentrations are more accurately controlled, result- 
ing in fewer rejects. Finally, working conditions were much improved. 


Carbonitriding has been proved in plants of many other companies. 
It has reduced costs and increased safety. In many cases Armour men 
have given advice and help on installations. This help and advice is just 
part of Armour'’s service to our ammonia Customers. Since 1947 Armour 
has sponsored a fellowship at Massachusetts Institute of Technology 
for the study of carbonitriding and other similar metal treating processes. 
This knowledge is from basic research, and available to everyone. Per- 
haps even more important, the men of Armour’s Technical Service 
Department are equipped to handle and answer any problem arising 
with ammonia installations for metal treating. The booklets offered 
below will show you how to put this knowledge to work for you. 
Write today for your free copies. And, if your problems are unusual or 
pressing, write giving full details of your requirements. 


Armour and Company * 1355 West 31st Street + Chicago 9, Ill. 
CLIP AND MAIL THIS TODAY! 


Please send me copies of the following booklets: 


0 “Applications of Dissociated Ammonia” 0 ‘The Nitriding Process” 
0 “Ammonia Installations for Metal Treating’’ © ‘‘Carbonitriding”’ 


PES iccsncacitatik a ate hathainckascinss 
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some finishes may require more than 


application. 

When work stripped with either 
56 or 57 is to be repainted, the 
facturer recommends thorough rinsing 


remove all stripping material, since any 
solvent stripper film remaining on sur. 
faces will prevent proper adherence 
new paint coat applications. 


’ 


New Rivet Speeds Fastenings at 
Low Cost 


A rivet that is said to cut costs, make 
blind spots as easy to handle as open sec- 
tions, and that can be driven without a 
dolly, has been introduced on the Ameti- 
can market by J. C. Rhodes and Co., 
branch of United Shoe Machinery Corp., 
New Bedford, Mass. The rivet can be 
driven by inexperienced operators at 2 
rate up to 1200 an hr. Known as the 
Pop rivet, it is available only in Monel 
and aluminum. Much of the production 
to date has been in Monel, because of its 
high strength and adaptability to upsetting 
and other forming. 

Deep drawn from strip stock, the rivet 
can be used to fasten most commercially 
available metals and alloys. The fastener 
consists of the rivet itself, and an inserted 
mandrel of high strength steel. The 
mandrel looks much like a finishing nail. 
The mandrel, with its attached rivet, s 
slipped either into pre-drilled holes in 
the work to be fastened, or into the 
fastening tool and then into the hole. The 
fastening tools can be operated manually 
and pneumatically. They can be fitted 
with interchangeable heads and extensions 


MATERIALS & METHODS 
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alte] 
ny 
If- 
‘aoa A od ome : * Above is a cross-section view of the Ipsen 400 Lb./Hr. Furnace showing the 
ee advanced design features which have made Ipsen the Jargest manufacturer of 
2 So Saeee as carbonitriding and batch-type heat treating units. With these new units, you 
get the advantages of 100% forced convection heating and controlled atmos- 
3 Heating cycle timer | phere processing, plus the full benefits of automatic straight-through operation. 
5 at : Thus, you eliminate loading delays and guess-work. You control distortion 
4 Quench timer and get uniform results from batch to batch . . . today, tomorrow, or next year. 
ae You eliminate blasting and pickling operations and you can often use lower 
5 Hi oil flow timer 
make grade, less costly steels. 
Mn sec- Selector switch for air 
out a 6 or oil A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS 
mefi- 7 Cycle start button Unusually versatile, the Ipsen is built for temperatures up to 1850° 
Co., E., and a single unit is equipped to handle all of the following 
Corp., processes: 
un be 
e ATMOSPHERE COOLING OlL QUENCHING 
is SIMPLE CHANGE-OVERS = 
Monel Cheatin ie cdi genes: 06 Normalizing General Hardening 
uction another is simple, quick, and easy. Stress Relieving Carburizing and Hardening 
of its Settings for heat, atmospheres, quench, Cc _ ie 
ee and oil fow is all thet is required: arburizing Carbonitriding 
nei Cycle is then controlled automatically. Carbonitriding Martempering 
» rivet 
rcially 
stener Sead Samples for Free Estimate — find out how the new Ipsen Units can 
serted be applied to your job. Samples of your work will be run, procedures estab- 
The Mo lished in our new, modern lab, and cost estimates given without obligation. 
al. RE THAN 375 IPSEN HEAT TREATING 
¥ UNITS ARE NOW SERVING INDUSTRY 
ie in Write for New Literature — illustrates new design 
ns the features, gives complete specifications of various units. 
e, The 
inually 
fitted 
sions 
10DS IPSEN INDUSTRIES, INC. 720 Sewth Main Street; Rockford, Illinois 


Universal Units to CARBONITRIDE * CARBURIZE * HARDEN + BRAZE * MARTEMPER + WASH + TEMPER 

































— closed die forgings — 
with their unmatched economic 
and mechanical advantages offer 
quick and complete solutions for 
Problem Parts problems confronting 
any member of a production team. 
Consult a forging engineer about the 
closed die forging process for producing 
parts with the correct combination 
of mechanical properties required 


for your product. 


DROP FORGING 
ASSOCIATION 


605 HANNA BLDG «CLEVELAND 1S. OHIO 


: Properties of Metal,” 1949 Edition. 
we 


Name 


New Materials 
and Equipment 


Engineering, pro- 
duction and eco- 
nomic advantages 
obtainable with 
closed die forgings 
are presented in 
this Reference 
Book on Forgings. 
Write for a copy. 


Please send 60-page booklet entitled 
“Metal Quality — How Hot Working Improves 





Position 








Company 





Address 


| mitting smooth-riding, low-friction ©* 
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t per it any ired angi 
on 
In eration, tl llet of 

the shank of the mandrel and 

the nose of the tool presses firmly 


the head of the rivet and holds it 
tightly against the face of the s¢« 
be fastened. Simultaneously, th 
pulls the shank of the mandrel, t 
panding the inside end of the 
fasten it tightly against the insid 
of the work. This action serves 
the sections of the work firmly t 
and clinch them in position. The 
iS SO designed that the head will 
when the expansion has reached 
sufficient to provide maximum | 
powers. The head then falls off 
shank is pulled through the rivet. If p: 
ferred, the mandrel head can be retain 
in the end of the rivet, through the 
of the break stem type of mandrel 

In Great Britain, many uses alre 


have been developed for the rivets. Th 
include rivet-fastened sections if 
planes, truck bodies, cooking range 
senger automobiles, refrigerators, 
coaches, roofing, and the like. They 
not loosen through vibration and 
cheaper under some conditions than ot! 
fasteners. Pop fasteners offer the 
tional advantages over solid rivets in tl 
they do not require skilled operator 
eliminate the denting of sheets by ha 
mers, and permit, in many cases, the 
of thinner sheets. In Monel, the 
are actually stronger, under some 
tions, than solid aluminum rivets. 
Monel rivets are produced in size: 


64 in. up to 3/16 in. dia 
lengths from 0.190 in. to 0.750 


Embedded Conductors for Minic § 
turized Circuits é 


In-bedded circuits, developed by Vac 
met Inc., 1267 N. Clybourn Ave., Cl 
cago 10, are said to provide the designe 
of electrical and electronic equipment nev 
opportunities for miniaturization of cr 
cuits and components. 

The in-bedded process consists of em: 
bedding solid metal conductors which at RW 
formed into any desired circuit patter, 
into the face of a suitable insulating 
base. F 

The base material can be plastic, gla‘ bY 
or ceramic and a special molding proce’ 
makes the metal conductors and the ba I 
an integral unit. The exposed faces ° 9e 
the conductors can be molded to lie 
precisely the same geometric plane «s tht 
face of the insulating base, thereby P“ 


= 
a 


tacting in miniaturized commutator ppl: Fe 


MATERIALS & METHODS Fm | 


























choose 
the 
stainless 
that does the 
best job 


No one stainless stee] meets every set of service conditions. 
And you should not pay extra for special properties you don’t 
need. You can economize too, by selecting alloys especially 
designed for your fabricating processes. 

Crucible produces around thirty standard alloys and many 
other special types of REZISTAL stainless steel. To help you 
choose the proper grade, our field representatives are pre- 
pared to bring you the latest and most complete metallurgical 
and fabrication data available on the application of stainless 
Mini : : ee steel. And our plate, sheet, strip, bar, wire and tube mills are 

7 a—a—— = “ equipped with the most completely automatic controls for 
or _ S—— a ae rolling, annealing, heat treating, finishing and polishing to 
‘ 7 Seeks assure you of unvarying quality in every piece of Crucible 
al Bok fray” tn ef REZISTAL. 
3 For assistance in solving application problems and the 


as to finest quality in stainless steels, call Crucible. 
of em: wee te 085g 





rich are 
pattern, 
sulating 


ee CRUCIBLE first name in special purpose steels 














the base 
bye FR CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
- ppl STA NLESS © REX HIGH SPEED * TOOL * ALLOY © MACHINERY * SPECIAL PURPOSE STEELS 
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AWERAC AN Cuemien, Pant Company | 
AMBLER {ida PENNA, | 

Technical Service Data Sheet 

Subject: PROTECTING FRIGTION SURFACES 


WITH GRANODINE® 




















INTRODUCTION 

Fabricators and product designers, particularly in the automotive field, 
are aware that even highly polished surfaces under friction weld, gall and 
score. One of the most inexpensive and practical methods of preventing 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 
or steel, the “Thermoil-Granodine” manganese-iron phosphate coating 
provides a wear-resistant layer of unusual effectiveness. 


**THERMOIL-GRANODINE” 
PROTECTS RUBBING 
PARTS 


Thermoil-Granodizing removes 





“fuzz” from ferrous metal friction 
surfaces and produces a coating of 
non-metallic, water-insoluble manga- 
nese-iron phosphate crystals which 
soak up and hold oil as bare untreated 
metal cannot do. The oiled crystalline 
“Thermoil-Granodine” coating on 


der liners, cranks, cam-shafts, gears, 





| 
piston rings, pistons, cylinders, cylin- | 
| 
. 
tappets, valves, spiders and other | 


Thermoil-Granodizing greatly prolongs the life 
of parts subject to friction. It protects the 


rubbing parts, allows safe break-in 


surface of products like the diesel engine liners operation, eliminates metal-to-metal 
shown above and the many moving parts of , R : —— 
automobiles and other machines. ‘“Thermoil- contact, maintains lubrication and 


Granodine’’ with its remarkable lubricazing 


properties is particularly valuable in these reduces the danger of scuffing, scor- 


and similar applications because of its ability ing, welding, galling and tearing of 
to retain oil and maintain lubrication under : 
high pressures and high velocities. This ACP the metal. The work to be protective- | 


wear-proofing chemical not only permits rapid . , : ; 
me br wt own scoring, scuffing and wekeke ly treated is merely Thermoil-Grano- 
but also reduces subsequent wear on friction | dized and oiled, usually with a 
parts. : 

soluble oil. 











**THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS 





SPECIFICATION NUMBER SPECIFICATION TITLE 





Cc. Coatings — phosphate; oiled, slushed, or waxed 
~~ Cc : 6232 (for ferrous metal surfaces) and phosphate 
vee treating compounds. 





“Te US.A. 3-213) Finishes, for electronic equipment. 











U.S.A. 57-0-2C - ; : 
Type il, Class A Finishes, protective, for fron and steel parts. 
U.S.A. 51-70-1 Painting and finishing of fire control instruments; 
Finish 22.02, Class A general specification for 
M-364 Navy aeronautical process specification for com- 


pound phosphate rust-proofing process. 

















WRITE FOR FURTHER INFORMATION ON 
“THERMOIL-GRANODINE” AND ON YOUR OWN METAL 
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CONNECTION + i 








PROTECTION PROBLEMS, 


New Materials 
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cations. Contact bridging of close} 
spaced commutator segments can 
pletely eliminated with this 


use of rounded contacts 


Conductor line widths as narrow x 
001 in. can be produced and _ intricate 
designs are readily reproduced. In-| dding 


wiring .005 in. wide can handle a cop. 
tinuous current load of 250 milliamp 
and the line width can be held to withip 
= 0.0002 in. 

Circuit wiring, commutators, switche 
inductors and other components can |y 
made by the new process. 


CONTROL BOX 
CABLE CONNECTION 


CONNECTIONS 
FOR GAS AND 
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Lightweight Welder Features Ar 
Voltage Control 


A new, lightweight shielded inert 2 
metal arc-welding machine, the SWM: 
announced by Linde Air Products ¢ 
30 E. 42nd St., New York 17, featutt 
arc welding control. This feature is s# 
to eliminate ail welding problems that * 
due to a flucturating arc voltage. Ele 
tronic controls maintain the proper » 
ance of welding conditions by instant 
ously speeding up or slowing down we! 
ing wire feed rate as required by chang" 
arc conditions. Smooth, uniform wel 
are made as a result of this precise 
trol over welding variables. 

The electronic control unit does ™ 
get in the way of the welding oper” 
or other work going on in the shop. 4 
it does not have to be moved with & 
welding machine from one job to anoth! 
It can be permanently mounted anywhet 
as long as it is properly connected 10° 
welding unit. 

The SWM-3 is easy to operate. 
that the welding operator needs to 
preset the required voltage, an 
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HOUGHTO- 
0 | N 
Q ENCH. fastest oil quench for ANY steel! 
res At 
We developed Houghto-Quench solely to NEUTRAL PROOF 

ih meet napesete requirements for speedier, A user recently made his own compara- 
pony surer quenching. tive test of quenching speed and depth 
we ¢ We gave it special properties to provide of hardness. Using a cone test and 
~ featur i rapid wetting out qualities, maintain proper quenching from 1550°, he discovered 
re is sii im viscosity and give rapid rate of heat dissipa- that Houghto-Quench was 270% faster 
s that 2 tion so you get faster quenching through the than the lowest priced oil offered him for 
ge. Ele: Ra critical zone. quenching and 15% faster than the best 
stat Our formula also includes an inhibitor which eeloe the a = — obtain. He's 
wo wel! acts as a stabilizer and reduces oxidation. —— a a er 
, changitt Ii Houghto-Quench guarantees uniform quench- Ask the Houghton Man for further informa- 
rm wel ing of any steel—even today’s low alloy tion—or write to E. F. Houghton & Co., 
ecise (ot steels—and maximum hardness. Philadelphia 33, Pa., for latest bulletin. 

does ™ HOUGHTO-QUENCH AN 
z operate 4 
hop. AX as ... @ product of i. f 
| with (ae y |) ) 

a othe! 7 ; 
me = , ja 
cted to OR Y 3 
erate A Ready to give you 
1s _ 3 on-the-job service... 
and thr0® 
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“WHO CUT THIS 0.0006” UNDERSIZE?"’ 
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Reprinted with permission of the American Machinist 





DO YOU NEED A 


"PUTTIN 


ON-TOOL' 


for salvaging undersize parts, worn tools 
and gages right in your own plant? 


Now, with the Chromaster industrial 
chrome plating unit, you can restore un- 
dersize components or worn tools to exact 
dimensions, easily and simply, in a matter 
of minutes. With Chromaster, you will be 
able to salvage thousands of dollars worth 
of material you’re now throwing into the 
scrap bin. 

Here are the facts about Chromaster: 
® SIMPLE TO OPERATE 
® NO PREVIOUS PLATING EXPERIENCE 

NEEDED 
® FAST DEPOSIT RATE. .002” per hour 
CHEMICALLY STABLE PLATING SOLUTION 
® LOW PLATING COST... only 7 mils per sq. 

in. .002” thick 

Now take a look at a few of the actual 
savings the Chromaster has made in other 
plants. 


ACTUAL CHROMASTER SAVINGS 
A CHICAGO TOOL COMPANY with 1500 shafts 
ground undersize used a Chromaster to return 





Write for money-saving free 
information today 


A*3e3 


Industrial Chrome Division COMPANY 
Ward Leonard Electric Co. 
16 South Street, 
Mount Vernon, N. Y. NAME......... 
Please send me informa- 
tion on industrial chrome 
plating with CHROMASTER. 
3 5 y Ss 
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ADDRESS......:1::<00-ssce00s 


them to their original size with a surface finish of 
greater wear resistance. 

A PHILADELPHIA MANUFACTURER used Chromaster 
to correct an oversized cylinder bore by plating 
to size. 

A BROOKLYN FOUNDRY saved two grinding opera- 
tions and almost five hours in plating time on 
every component with Chromaster. 

A CALIFORNIA AIRCRAFT FACTORY salvaged expen- 
sive worn-down reamers with Chromaster. The 
new plating increased their useful life from less 
than a day to better than three weeks. 





A CHROMASTER FOR EVERY SHOP 


Model A-20 is a 20-amp, bench-mounted unit for 
the gage room or tool crib; plates up to 10 sq. in. 
Model A-50, 50-amp, bench-mounted unit for 
larger shops in plating of cutting tools. Plates up 
to 25 sq. in. 

Model A-250, 250-amp, floor-mounted unit for 
production plating of small parts in greater quan- 
tities or larger parts with areas up to 125 sq. in. 
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Ly 
the starting switch. A retract start 
into the electronic control unit 
st It causes ling wire t 
until contact is made with the w 
the wire retracts, drawing an 


wire then reverses direction a seco 

and feeds down, maintaining 

ar¢ voltage 
Flexibility is 


another featurs 


welder. The machine can_ be 
fabricate most commercial metal 
most any joint design. Butt, lay 


and corner welds are made in alu 
alloys, stainless steels, carbon ste: 
oxidized copper, Everdur, and ali 
bronze in from 1( 
3/64, 1 
in diameters are used. 


thicknesses 
Welding wires of 1/32, 


ae 


5/52 mM. 


Multi-Purpose Tumbling Barrel 


A new, improved barrel finishing uni 
designed to efficiently handle burnishing 
de-burring and cutting-down operatio: 
has been announced by The Abboit Bul 
Co., Railroad Place, Hartford, Conn. Out 
standing features listed by the manufa 
turer include precision speed controls, i: 
terchangeable parts, and low operat: 
costs. 

Built around the high, vertical 
which was first developed and 
by the company, the new unit is comp 
and efficiently designed. Power is 
plied by an electric motor mounted 
barrel pedestal. A standard motor bas 
provided to accommodate several si: 
makes of motor. Precision speed 
is maintained by American reduction 4 
attached directly to the barrel shaft. Link- 
age between the motor and the reduction 
unit is provided by ““V”’ belts and sheave: 
Speed of the barrel is tailored to fit th 
user's requirements through a combina 
tion of sheaves. The unit is controlle 
with a conveniently located push-button 
safety switch which can also be used t 
jog the barrel to any desired position 

According to the company, the units 
improved design and the use of a high!) 
efficient drive mechanism makes it Po 
sible to operate the barrel with a com 
paratively small motor. The reduction 
drive unit and “V” belts provide a !o¥ 
torque drive which produces a minimut 
shock and starting load on the moto 
Normal operating speeds are reached # 
most instantly. 

Interchangeability of parts is said © 
add versatility and economy to the n¢¥ 
unit. Since end plates and side walls” 
all tumbling barrel bodies tend to we 7 
out more rapidly than other parts, © 
placements are an important considet* 
tion. By providing interchangeable pé™ 
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THE MOST 
Ecouomtcal 


WAY TO MELT 


Ce 
oe 


AJAX-NORTHRUP 
INDUCTION LIFT-COIL FURNACES can melt different 
FU RNACES alloys simply by switching crucibles. 


/ An Ajax-Northrup equipped bronze 
, foundry, melting a wide variety of alloys 
ig unit / in lift-coil furnaces, reports 10% higher 
ratior | tensile strength for certain of its induction- 
| melted alloys...and has reduced melting 
ae | costs by over $33.00 a ton at the same 


| time! 


Similar performance is reported by users 
of the larger tilting furnaces. The tilting 
units are slightly more efficient than the 
yn the lift-coil equipment, and are used where 
mg ability to switch alloys frequently is less 


important. 
Link- . ° on cpen8 
rete If you haven't looked into the possibilities 
heaves of induction melting for your non-ferrous 
= hn . \ foundry lately, we'd like to show you some 
TT d 3 \ 
strolled é of the data we've gathered from recent 
-button 
ised t Pa 
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installations, Just write or phone us. 


eet 


TILTING FURNACES are used for larger 
quantities, or special production runs. 
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highly 
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a com: 
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AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAX ELECTROMETALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 


Rin se HEATING AJAX ENGINEERING CORPORATION 
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N the lonely oil fields of the Saudi Arabian desert nine tur- 

bines break the stillness with their steady whine of work. 
These are Terry Steam Turbine Company’s Type C.S. Turbines, and 
all the castings in these turbines are made by Lebanon Steel Foundry. 
Driven by waste gas from the oil fields, they power heavy-duty 
pumps that deliver 100,000 barrels of oil a day. 

Operating at 280°F., 450 pounds pressure, the turbines, which 
are among the largest natural gas turbines in the world, develop a 
mighty 1940 H.P. at 4400 R.P.M. Terry Steam and their customer, 
the Arabian-American Oil Company, know that satisfactory service 
is doubly important when replacement parts are thousands of miles 
away and repairs are costly. You can be sure that these factors 
figured prominently in the selection of Circle (E Steel Castings, 
products of true craftsmanship. 

You should see — STEEL WITH A THOUSAND QUALITIES — A 37- 
minute 16 mm full color sound film on the making of steel castings. 
For information write: Dept. D, Lebanon Steel Foundry. 


f* * 
LEBANON ASTINSS 


AND STAINLESS STEEL 
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for the barrel, a substantial say 
operating costs can be realized 

The new units are made in 
sizes and are available in 10 ba 
binations with single, double an 
compartments to fit the user’s 
ments. Standard barrel I. D. sizes : 
single barrels equipped with maple 
ings are 24 by 8, 24 by 16, 30 by 8. 
30 by 16 in. 
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Non-Porous Metal Powder Pari 
Possible by New Impregnating 
Process 


All the advantages of powder 
parts—controlled composition, precisi 
intricate shapes, high production rates 
plus the new advantage of non-por 
are now available to industry by a n¢ 
impregnating process developed by Amer 
can Metaseal Manufacturing Corp., Ne 
York, N. Y. 

In many places, such as in office mi 
chine parts, fuse parts, gears and cam 
where the production advantages of sit 
tered metals are desirable, yet where th 
natural porosity is undesirable, sos 
method of filling the porosity is necessa‘ 
Hot coining and infiltration are too & 
pensive. Yet without some form of if 
pregnation, plating is almost impossiblé 

Plastic impregnants were tried, but th 
early types required refrigeration 4% 
other necessary storing and treating pi 
cedures that made them both ineffectt 
and prohibitively expensive. Also, the so 
vents used to remove excess plastic fro" 
the surface of the part after impregnatio 
attacked the material in the pores, null: 
fying the effect of the process. The sif 
nificance of the Metaseal development * 
that a solid copolymer completely 
permanently fills all porosity; and the & 
cess resin is removed from the outsic 
of the part with an emulsion type clean“ 
that does not attack the impregnant. _ 

The final results of this economic 





MATERIALS & METHODS 
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“SERPENTINE” DESIGN cccacmczes 





LEFT: Parts entering roller hearth furnace on 
“Serpentine” trays. 


BELOW: “Serpentine” trays on loading table. 


ite rn 


WARPAGE... LOWERS HOUR-COSTS for FURNACE TRAYS “ 


...at PRATT & WHITNEY AIRCRAFT 


Rolock “Serpentine” furnace trays are carrying jet engine 
parts through a Westinghouse roller hearth furnace with 
an Exothermic atmosphere at maximum _ temperature 
ot 2050°F. 

Rolock quoted on another type of tray as well as the 
“Serpentine,” but 100 “Serpentine” trays were purchased 
for original equipment and have so far had many months 
of continuous use... with additional orders placed during 
that time. 

The exclusive Rolock Serpentine construction gives 
freedom to expansion and contraction in both directions, 


minimizing warping to a greater degree than any other 
furnace tray Rolock has seen. It is available to order in 
any practical length, width and depth...as a tray or as 
the base of a basket or crate. 

Rolock engineers invite your requests for solution of 
specific metal treating problems. Our experience covers 
hundreds of nationally known industrial plants. 


HEAT TREATING ....OR CORROSION RESISTANT 
CATALOGS ON REQUEST. 


Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS, PITTSBURGH 


FAIRFIELD, 


INC. - 


ROLOCK 


PT. 








Bis 


1282 KINGS HIGHWAY, 





CONN. 


for better work 


Easier Operation, Lower Cost 


JULY, 1953 








































WELL STACKED! 


= FOR THE TRIP THROUGH YOUR 
7“ HEAT TREATING FURNACE 
NO. IF PARTS ARE LOADED IN 
STANWOOD 
STACKING BASKETS 


Each basket retains the one above it. 











Two or four trunions are optional. 
Quick-on lift bars. Baskets 
are durable, lightweight 












— heat resistant alloys. 





Bottom grid is reversible. 





Send for literature. 





@ 
Reversible Bottom Grid. 
Wire Screen Bottom Liner 
available. 










Chicago 39, Ill, 


CARGURIZING BASKETS QUENCH TANKS RETORTS 
XES 








These McDanel Metal Covered Jars are unbreak- 
able in normal routine use. 





That means longer life. While the price is competi- 
tive with the all porcelain jars the longer service 
spells out a distinct saving. 


Porcelain Linings have straight sides and may be 
easily and thoroughly cleaned. 


Made for both Roller and Cradle type mills. The f. 
Roller type jars have non-slip live rubber tires, which 
are so constructed to stay in place at all times. 
Other features include live soft rubber gasket with 
Lie close fitting cover that may be tightened by hand— 
) no danger of cracking cover 


Write today for “McDanel 
Industrial Porcelain” catalog 


IT KY 4 





McDANEL REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA. 


GRINDING BALLS . . . MILL LINING BRICK... 
MILL HEAD ASSEMBLIES . . . TANK & DRYER LININGS 














New Materials 
and Equipment 





process 1 ording tO company r¢ 
ure that all pores are invisibly filled 
enting corrosive action and per 
1 ut | 

freckling., or blistering Lhe 


treated become pressure tight, and 


stand pressures of over 5000 psi. 


New Soldering Flux for Ferrous and 
Nonferrous Metals 


A new, extremely concentrated solder 
ing flux for use on iron, steel, copper, 
bronze, brass, zinc, terne plate and many 
alloys is now offered by Remont Ma 
facturing Co., 1310 Meyers Rd., Lombard, 
Ill. Designated Tins-tyter, the flux is said 
to assure tinning, instant positive bonding 


and thorough penetration into joints and 
seams of heavily oxidized metals ot 
loys difficult to solder. 

Diluted with up to 4 parts water, it 
provides an equally effective and 
economical flux for metals easy to solder 
It is also suitable for solder-iron, flame 

dip soldering, requires only the mini- 
mum heat necessary to melt the solder, 
and leaves clean lines and smooth su: 
faces. Flux residue can easily be removed 
with water. Tests indicate that solder 
joints will usually resist stresses just 
well as the metals themselves. 


Stainless Steel Coating Available 
in Ten Colors 


A new line of products now available 
from Steelcote Manufacturing Co., > 
Louis, Mo., under the trade name Steelast, 
has come out of research work done on 
stainless steel coating. The formula for 
Steelast products is basically the same 4s 
that of stainless steel coating in that b ’ 
use a vinyl plastic vehicle; the prim 
difference being that a change of pigment 
makes possible the manufacture of all 
colors including black, white, gray, ivory, 
green, red orange and yellow. 

According to the company, Steelast | 
duces the toughest type of film of pe 
ever tested in its laboratories. It is im- 
pervious to moisture, resistant to most 
chemicals, and is odorless and non-toxic 
when dry. 

The uses in which this coating ofiets 
advantages over ordinary coatings are 1 
the protection and finishing of metal sut 
faces on original equipment, and in the 
maintenance of machinery, pipes, tanks, 


MATERIALS & METHODS 
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Yes, it's many furnaces in one! It’s designed 
not only for carbonitriding . .. but also for 
hardening, carburizing and carbon restora- 
tion. It's self centained. . it’s easy to maintain! 


10 reasons why Lindberg Carbonitriding 


Furnaces are better. 


Heating is by new type, gas-fired, vertical 
radiant tubes. They weigh only 29 pounds 
each .. can be changed in two minutes. 
Just lift out the old one, and lower the 
new one in its place. 

Vertical radiant tubes lust longer . . often 
two or three times as long 

Quench tank is built-in . . no costly ex- 
cavation or piping necessary. Distortion 
iS minimized because quenching takes 
place within furnace structure, and 
heated work is never exposed to outside air. 


Quench tank has fin type oil cooler 
maintains Oi] at proper temperature for 
quenching. 


Specially designed purge chamber purges 
work loads before they enter heating 
chamber. 

Special check-light system tells you where 
charge ts at any given time. 

Control of heating and quenching cychk 
is automatic. Uniform case depth 1s as- 
sured because each charge remains at 
heat same length of time. 

Depending on your production require- 
ments, Lindberg Carbonitriding Furnaces 
are made for automatic, semi-automatic, 
Or manual charging. 

You're not experimenting with Lindberg 
Carbonitriding Furnaces. They've been 
tested under three years of rough oper- 


mipelasiaeelererierelats 


[he famous Lindberg “Hyen” generators 
which supply atmosphere for Lindberg 
Carbonitriding Furnaces are instantly 
adjustable for many diflerent types ol 
itmospheres 








Large or Small... Simple or Intricate | New Materials 


: and Equi 
POWDERED METAL 4 ns sal 
PARTS , ares fide silk died waanite Madaaie aaee 


indoor and out. 





) eee The material can be sprayed, brushe 
lipped and it can be applied to ruste 
bare unrusted metal after surfaces 
been treated, or over painted surfaces 
show positive after pretest with prin 
The coating will withstand constant wet 
heat up to 180 F and constant dry heat 
up to 300 F. It dries to handle in 30 
60 min. after spraying; 2 to 3 hr after 
recoating. It can be force dried in 10 
min. 
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Exactly TO YOUR SPECIFICATIONS 


Illustrated are but a few of the many types of parts produced by 
Michigan Powdered Metal Products Company. Each has proved highly New Unit Detects Moisture Content 
successful for its specific application . . . and each has made possible of Gas Atmosphere 


substantial savings in the cost of assembled finished products. 





, A simplified guide to proper gas « 
As one of the pioneers in the field of powder metallurgy, this company position in heat treating furnaces is now 


has been responsible for the development of many of the most advanced. provided by a recorder produced by I 
methods of producing powdered metal parts of boro Co., Foxboro, Mass, which detec 

. . . - the moisture content of gas atmosphere 
all kinds. For example, parts incorporating the 


eee ae The recorder monitors a continuous 
Haller Oil-Well principle were developed and sample of the gas, permitting the operator 


are produced exclusively by Michigan Powdered = {Ss to make accurate generator adjustments 

Metal. In the processes employed here, there is ya yr the ne — oe 
° : sired operating limits. 

the most accurate control of density, porosity, — "t 6 


. : p As installed in a number of metal treat- 
dimensional tolerances and surface finish. ing plants, the instrumentation consists 


of a two-pen recorder, a Dewcel powet 
unit and two sensitive elements (dry bulb 
A minute flowing sample 

















If you are interested in the savings affected 
by elimination of machining and finishing oper- ao te and Dewcel). : 
ations ... and if you want your specifications Write for this bulle- of gas from the furnace or the exhaust is 
to be, met exactly, it will pay you to learn what tin describing our piped to a sampling chamber where the 

. facilities and the Dewcel measuring element senses the dew 
we can do for you. Send us your part prints for : 


‘ scope of our pow- 
quotation. dered metal parts 
production. 


point temperature to within + 1 C. 
A second pen records gas ambient tem- 
peratures, which must be roughly within 
a range related to the dew point measure- 
ment. High gas sample temperatures can 


POWDERED METAL generally be brought within the working 
MICHIG AN range by lengthening the pipe run be- 
PRODUCTS COMPANY, INC. tween the sampling point and the cham- 


ber, or by use of a small cooling water 
476 CADY STREET NORTHVILLE, MICH. coil heat exchanger. 


Key unit in the system is the humidity 
Subsidiary of sensitive Dewcel element which provides 

a laboratory standard of measurement 

ALLIED PRODUCTS CORPORATION even in severe industrial service. Ordinary 
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-its 
KOPPERS 
MC-305 








MC-305 is the easiest to mold of Kop- 

» pers “high impact” series of Modified 
# Polystyrenes. It has been used in such 
> large area moldings as refrigerator door 
liners, air conditioning housings, and 

) television masks and tube protectors. 
MC-305’s high resistance to shock 

| nd impact minimizes danger of dam- 
§ Age to molded sections during ordinary 
production line handling as well as 
during actual use. Its shock resistant 
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deep Pipe chtee 


qualities also make MC-305 an excel- 
lent material for toys and novelties. 

Possibly you have a product that can 
be made better or faster or less expen- 
sively with Koppers Modified Poly- 
styrene. To help you choose the right 
Koppers material for your particular 
job, we have prepared a new technical 
bulletin detailing the properties of 
Koppers Modified Polystyrenes. Write 
today for your free copy. 


t | Here’s another new modified polystyrene 


ee 


KOPPERS 


POLYSTYRENES 


Type 3 
Type 7 
Type 8 
MC-185 
MC-301 


MC-305 
MC-309 


MC-401 


MC-405 


MC-409 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, Dept. MM-73, PITTSBURGH 19, PENNSYLVANIA 
PPALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + CHICAGO + DETROIT + LOS ANGELES 





General Purpose 
Polystyrene 

Improved Heat 
Distortion Temperature 


Highest Heat Distortion 
Temperature 

High Impact, Lowest 
Water Absorption Rate 
High Impact, Improved 
Heat Distortion 
Temperature 


High Impact, Easy Flow 
High Impact, Highest 
Heat Distortion 
Temperature 


Medium Impact, 
Improved Heat 
Distortion Temperature 
Medium Impact, 

Easy Flow 

Medium Impact, Highest 
Heat Distortion 
Temperature 
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IRIDITE 


| 
WANT CORROSION RESISTANCE? | 
Iridite will give you better-than- 7 


specification protection against | 
corrosion. 


WANT PAINT ADHERENCE? Iridite 


provides a firm and lasting base | 


for paint by preventing under- | 
film corrosion. | 
| 


SPECS FOR 


NON-FERROUS 


FINISHING 
GOT YOU 
DOWN? 


WANT EYE-APPEAL? Iridite can give 
you a variety of finishes, depend- 
ing upon the metal being finished 
. . . from clear and sparkling 
bright or military olive drab, to 
attractive dyed colors. 


BEST OF ALL, any Iridite finish is 


economical and easy to apply. 


‘IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 


and electrical power. 


A wiro Research Prooucts 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 
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1 
dust and contamination have no 
its operation. It provides a nuous 
ord in dew point ponds rapidly 


changes 1n moisture content 


New, Easy Operating Electrode 
Offered 


A new, easy operating, mild ste 
E-6010 Electrode, Fleetweld 51, has beep 
put on the market by The Lincoln Eleciry 
Co., Cleveland 17. It is a shielded ar 
electrode designed for all position weld. 
ing with d.c. 

The new electrode is said to be wel 
suited for welding all types of joints jp 
the overhead or vertical position. It is 
especially well suited for vertical uw 
welding. It produces flat faced fillet 
when welded in a vertical position and 
reduces sagging or excessive convexity on 
welds made in any position 

Fleetweld 51 can also be used with e&. 
cellent results for welding galvanized 
dirty or rusty plate; welding pipe in al 
positions with vertical up techniques; ap- 
plications requiring maximum _penetn 
tion and applications requiring physical 
properties of an E-6010 type electrode. A 
deep penetrating electrode, it is available 
in 14 in. lengths and in 1/8, 5/32, and 


* 


3/16 dia. sizes. 


Cost Cutting, Hard Surfacing Elet 
trodes Offered 


McKay Co., 307 McKay Bldg., Pit 
burgh 22, is currently offering a < 
pletely new line of cost cutting, he 
surfacing electrodes. These electrodes 4 
coated with a newly develped low hyc! 
gen type coating which permits © 
operation on both alternating and dit 
currents. Use of the low hydrogen (0 
ings is said to assure the highest poss>* 7 
quality in deposited weld metal, and “ I 
the same time keep weld metal dilutio 
at an absolute minimum providing 
proper alloy balance on the working ‘! 
face. 

The electrodes are packaged in bi 
metically sealed, moisture-proof ccntai" 
to protect the coatings from moist" 
pick-up during shipment and __ store 
Unit containers carry a net weight 0! “ 
pounds; a standard shipping carton 
sists of six unit containers, 

McKay Hardalloy is the trade 1" 
under which the nine distinctively ¢” 
ferent grades of hard surfacing electi0% 
are being marketed. 
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fenders and surf boar 


100% Marvinol-it floats! 


It's exploded Marvinol vinyl— just about the biggest 
thing since the birch bark canoe! 


More buoyant than cork! Made into flutter boards, 
floats, life preservers, and boat fenders, Marvinol cellular 


plastic stays buoy ant, too—with practically no absorption ! 


Almost indestructible! Flattened like a pancake—this 


r +? 
LU 


igh Marvinol material resumes its original form! It 
no Coating or finishing—resists abrasion, snagging, 
tearing—lasts for years and years! 


)) 


No rot, fungus, or corrosion! Chemically inert 
Marvinol is impervious to water, oil, or sea growth! 


Soft and pleasant to the touch, this material is still 


firm and easy handle. And color is lasting—won’t 
bleach, rub off, or mar other surfaces. 


Worth going to sea, all right! With its chemical resist- 
ance, toughness, and resilience—its heat, light, and color 
stab ility—: ind its ease of processing, Marvinol exploded 
vinyl has opened a whole new field of product possi- 
bilities. Panel thermal insulation, flotation equipment, 
seals and gaskets, cushioning, and crash panelling are 
a few of the many. 


Better look into the pluses Marvinol® offers you. For 


more information on this partner to Naugatuck’s 
VIBRIN® polyesters and KRALASTIC® rubber-resins, 


write to address below. 


. ELM STREET 


ie Naugatuck Chemical NAGGAEUOR. CONNECTICUT 





ase 


Division of United States Rubber Company 


Akron + Boston « Charlotte « Chicago + Los Angeles + Memphis « New York 
“IN CANADA: Naugatuck Chemicals, Elmira, Ontario 


Philadelphia 
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Extruded or 
Roll Formed? 


WERNER CAN PRODUCE IT 
and Heat Treat—too 


in T4—T6 Tempers 








in | VOLUME 
TO _—C~PRECISION 
WITH SERVICE 


Here’s one source for your extruded or roll 
formed requirements that will back you up with 
all the service you need. Over 100,000 feet of 
floor area ...30 years of experience and 
millions of feet of custom extruded and roll 
formed sections make Werner a reliable, re- 
sourceful and skilled supplier. 

Secondary operations also available .. . 
Anodizing, Cutting, Punching, Bending, Weld- 
ing, Polishing, Assembly. 


Here are a few of the many products 
on which Werner shapes are used... 


age | 
ELECTRICAL TRAILERS, TV ANTENNA | 
FIXTURES TRUCKS AND | TUBING & MASTS 
STORM DOOR pies 
$ 
RAILWAY 
AND WINDOWS COACHES FURNITURE 
SLIDING DOOR 
| HARDWARE AIRCRAFT APPLIANCES 








Whatever your product or your problem, call 
Werner—sales representatives are located in all 
principal cities — or WRITE for facilities folder 
today. R. D. Werner Company, Inc., Dept. 3307, 
295 Fifth Avenue, New York 16, New York. 
Factories: Greenville, Pa.; Oshawa, Ontario, Can, 


ALUMINUM 


Custom Extrusion and Roll Forming 
Aluminum or Stainless Steel 
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arge plaster articles can be effectively impregnated by rapidiy applying several coats of 


a catalyzed furan resin. 


furan Resin Impregnants for f 
Plaster 


by JOHN STARR 


Service life of inexpensive plaster molds, dies and fixtures, 0: 
well as consumer products, can be increased by this furan resin 
coating compound. 


@ PLASTER OF Paris and related 
types’ of gypsum compounds have 
been for many years among the least 
expensive materials that can be pur- 
chased and fabricated for many in- 
dustrial or commercial purposes. But 
their use is limited in many respects 
by the low mechanical strength and 
poor chemical inertness of articles 
made from them. 

The use of a furan resin coating 
compound, however, enables the 
cheapest plaster castings to attain 
the strength and durability of wood 
and cast-plastic products without an 
objectionable increase in cost. This 


coating is a thermosetting monome! 
prior to use, and has been tract 
named Plaspreg by Furane Plast 
and Chemicals Co., Glendale, Call! 

Three grades of Plaspreg are 10° 
being manufactured, and each “ 
be distinguished from other poy 
merizable resins to the extent th’ 
it is an extremely fluid substan 
containing no volatile solvents. This 
distinction is important because ' 
means that the resinous monome® 
can deeply penetrate porous mic 
rials, whereas the resins in_ othe 
saturated or unsaturated coatings *“ 


(Continued on page 142) 


MATERIALS & METHOD? 


= 
s 








si Nimans 









TAYLOR Built-up Vulcanized Fibre 


is a new material made of many plies of homogeneous vulcanized 
fibre bonded together with a special resin developed in Taylor 
Laboratories. It can be machined with the same facility as 
homogeneous fibre, has high dielectric strength and is available in any 
thickness desired. Can be furnished in various colors. 







ant to make something of it? 


Make it into many products that require physical and electrical 
qualities that are equal to, or better than, that of the equivalent 
thickness of homogeneous fibre. The arc resistance at the adhesive line 
is equal to that of the fibre itself. The adhesive is unaffected by abrupt 
changes in relative humidity. It gives built-up fibre greater 

stability ... resistance to distortion caused by atmospheric conditions. 
Edge splitting tests have proven the adhesive stronger than the fibre. 





















Make it from 45” x 56” sheets in any thickness desired. The thickness 
of individual plies can be varied to suit your particular requirements. 






monome! , : . , 
on trade: Make sure you get complete information on this versatile new 
> Plastics Tm material. Call your Taylor engineer . . . he will be glad to work | 
le, Calif a with you . . . see where it can fit into your products. Let him go over | 
y are no’ i your requirements for laminated plastics also. He may be able 
each cat to suggest ways that Taylor Phenol, Melamine and Silicone | 
her pol iim Laminated Plastics can do a better job . . . lower your costs. 
he * Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 

nts. Thi 3 

ecause | i; 

| TAYLOR 
bus malt : . 

in othe Laminated Plastics 

atings * 






Vulcanized Fibre 
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NTANIUM INSERT 


TUBE 
FORE SPINNING 






TUBE 
FTER SPINNING 


An Exclusi 






ve Developme 


[his is a typical example of how industry effectively uses 
heat-resistant Kentanium to improve product performance 
under conditions of high temperature combined with 
oxidation and severe abrasion. Spinning the ends of hot 
steel tubing destroyed tungsten carbide tools in an average 
of 4 hours. Tools made of Kentanium last 15 hours before 
facing Is necessary—and can be refaced up to 8 times 
per tool. | 

if improvement of your product or process involves 
high temperature conditions, especially where abrasion 
and oxidation are factors, investigate Kentanium. It is 
our exclusive development—chiefly titanium carbide (small 
percentages of other refractory metal carbides), with 
nickel “binder”’, 

Great strength at temperatures up to 2200°F, and 
extreme resistance to abrasion, oxidation, and thermal 
shock are Kentanium’s combination of features that can- 
not be obtained in any other known material. Weighs 
only 4% as much as steel; has hardness up to 93 RA; 
uses neither tungsten nor cobalt. 

Kentanium is available in standard extruded shapes, 
simple molded forms, and intricate designs. Our engineers 
are available to work with you to apply it effectively to 
your high temperature problem. 


nt of KENNAMETAL xc. Latrobe, Pa. 











Furan Resin Impregnants 









continued from page 











Although furan impregnants are widely 
used on plaster artware and novelties 
furan-plaster materials have also proved 
useful in the aircraft industry for tools 


such as form blocks and check fixture 


normally too viscous [to Mmpt 
5 rer TY re T¢ m\ mn! 
plaster pores ) any Ap} 

extent. 


Like most furan resins, Plaspr 
compounds have inherently 
colors—ranging from dark browns! 
black to light tan or old ivory 
However, aside from the fact tl 
dark resin colors alone will g 
plaster casts the appearance ot 
tively expensive wood products 
eral companies have dis overe: 
Plaspreg resins are desirable 
oregnation sealants or primers 
which colored lacquers, enamels 
an be applied—when plaster art 
should have improved physi 


chemical properties 


How Impregnant Is Used 


One part acid catalyst 1S muxé 
(by weight or by volume) with eacii 
five parts of Plaspreg resin immect 
ately before the latter is used, sifce 
the addition of the catalyst will ina 
gurate a polymerization reaction ane 
thus limit the bench life of the resin 
However, different catalysts can 0 
employed to provide different bench 
lifes, ranging from a minimum 0 
two-hours to as much as a week 

As a rule, plaster casts are thor 
oughly dehydrated prior to use © 
the catalyzed resin so that the latte! 
will penetrate the porous materit> 
to the optimum extent. Slick spo’ 
due to the use of parting agents '" 
plaster-casting molds, are removes 


(Continued on page 146) 
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our knowledge began 
several billion 
parts ago! 
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Thirty-two years and several billion 
parts ago we began learning about 





powder metallurgy. Our knowledge 





of this business is now considerable, 





yet even today there’s no end in 
sight to what can still be learned. 


Applying our always-growing knowl- 
METAL edge enables us to find new Ways to 
POWDER improve the physical properties of 


PARTS BY our metal powder products; to offer an 





MORAINE ever-broadening range of materials 
to our customers; to make possible 
more and more applications. 


Our position in the field of powder 

















metallurgy is a proud one... but we 
take a greater pride in the fact that 
our products are providing industry 
with a means of improving perform- 
ance while cutting costs. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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TEFLON’ 
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tages. 


ELECTRICAL PROPERTIES: 


Power factor less 
than 0.0005 over 
the entire spectrum 
from 60 cycles to 
30,000 megacycles, 
with a dielectric 
constant of be- 
tween 2.00 and 2.05 
* Short-time dielectric strengths from 
1,000 to 2,000 v., per mil in thickness 
of 5-12 mils * High resistance to sur- 
face arc * Volume resistivity greater 
than 1015 ohm-cm « Surface resis- 
tivity drops to only 1013 ohms at 
100 percent relative humidity. 


THERMAL AND 
MECHANICAL PROPERTIES: 


: Lp Tensile strength 
{\ 1,500 to 2,500 psi. 

A Vv at77 deg. F. ° 
Outstanding Durometer hard- 
thermal characteristics ness 55 to 70 « Stiff- 
ness 60,000 psi. at 77 deg. E+ Friction 
coefficient against polished steel (stat- 
ic) .09 —.12 + Remains flexible down 
to —94°F. Serviceable up to+482°F. 





low power factor 
high diélectric strength 








Exceptional qualities of 
“JOHN CRANE” TEFLON 
make it highly desirable for 
a wide range of equipment 
and parts lines. Manufacturers 
of precision equipment and com- 
ponent parts cannot overlook its 
remarkable electrical, thermal, me- 
chanical and anti-corrosive advan- 
Note Teflon’s outstanding 
properties and characteristics. 


for tetrafluoro- 
ethylene resin 


ANTI-CORROSIVE 


al A PROPERTIES: 
Hl If Resists all chemical 
ttt =~ liquids and gases 
«Gg jee_, except molten al- 


kali metals and 
fluorine and chlor- 
ine trifluoride *No detectable changes 
in properties over l-year outdoor 
weather test * Zero water 


Corrosion resistont 





absorption. 
Yor TYPICAL 
(4 Sy wruicanions: 


SW// / Ga! For such applica- 
Ay / kf /)) tions, as vhf, uhf, 
NY (YY or high voltage— 
y high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve discs or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fitJOHN CRANE’TEFLON to your 
specific needs. 


Typical Application 


“JOHN CRANE” TEFLON parts can be manufactured to your specifications. Investigate now. 





Let us know your requirements. Send for our 12-page illustrated catalog. 
Crane Packing Company, 1827 Belle Plaine Ave., Chicago 13, III. 


CRANE PACKING COMPANY 


The best in TEFLON | 


*DuPont Trade-mark 


; 
; 








Furan Resin Impregnants 





continued from page | 42 


by light rubbing with fine sanepepe 
when necessary, to 
penetrating action. 
Small articles are usually imm« 
in the catalyzed resin for two 
three minutes, but equally good 
sults have been attained in finishing 
large plaster surfaces by applying 
each a rapid sequence of brush 
spray coatings. No special spi 


are essential 


assure unit 


guns, brushes, etc.. 
the latter operations; and relatively 
inexperienced workers can usually 
apply Plaspreg resins as effectively as 
the most competent finishers, since 
the rapid penetration of the furan 
materials in plaster pores 1s sufficient 
to prevent difficulties due to sags o: 
blisters. 

Applied resinous coatings will 
polymerize or solidify at room tem 
perature in a period of several d 
or in a period of a few hou: 
the finished plaster articles are he 
to temperatures of 100 to 170 | 
Adequate curing temperatures | 
been attained with infra-red light 
and thermostatically controlled ovens 
(where circulating air was used | 
assure uniform heating). 

Excessive heating can cause un 
polymerized resin to bleed or swea 
out of a plaster casting. But, if the 
sweat is promptly removed with 
rag, and if curing temperatures ai 
then regulated for better results 
crepancies due to resin exudations 
are usually undetectable. 

When thoroughly ae | 
Plaspreg finish has a rather dull ; 
drab appearance. Where special 
effects are required lacquers, enai 
els, etc., can be applied without { 
ther surface preparations. W here 
natural looking polished-wood finish 
is specified, treated surfaces ar 
buffed like plastic moldings. ceil 
type shoe polishes may be used : 
buffing or polishing media, if neces- 
sary, to attain varied wood hues. ~ 

Fundamentally, the function ol 
the furan resin in or on a plaster 
article is that of a binding medium 
In other words, it adheres loosel) 
united plaster particles much the 
same as sand particles are bonded 
by cement in concrete. Therefore, !! 
a plaster casting is thoroughly pet 
meated with the polymerized resin. 
it is difficult to distinguish the fim 
ished product from a_ cast-plasti 
article (where fillers such as wood 
flour are often bonded by organi 
resins). 


(Continued on page 147) 
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forgings 


BRASS- BRONZE 
AND ALUMINUM 





These plate molds for vacuum forming 
acrylic plastics are impregnated with furan 


resins. 





[he use of furan resins in strength 
ng and finishing plaster products 
ises the basic cost of raw plas- 
istings from a level of about 

to approximately 30¢ for each 

b of plaster. This increase is not 
in view of the fact that most 
laster casts require a finish of some 


» As previously intimated, the FORGED TO 





se of furan-finished plaster prod- 


sis economically most practica! PERFECTION 


imstances that would normally 


lude the use of plaster materials 
ispreg is particularly popular 
yng manufacturers of plaster art- 
and novelties. However, furan- 
ished plasters are finding a number 
tooling applications which may 
regarded as more important 

a practical point of view. 
instance, by using Plaspreg 
ished casts in place of conven- 
tional phenolic casts (as form blocks, 
or fixture components, molds, 
dies, etc.), aircraft manufacturers 
have been able to cut material costs 
by margins of more than 75% with- 
i sacrifice in the quality of pro 

duction tools. 


PRECISION 

MACHINED 

TO YOUR 
SPECIFICATION 
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: a | IT’S YOURS! NEW 32-PAGE * brass 
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MUELLER BRASS CO. 
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Continuous Wood Panel... 
continued from page 8 
























| ' aqaensity is controlled between 0.‘ 
7 0.8 or higher. 
At a density of 0.7, the top grade 
of Bartrev board is claimed to have 
i 1 modulus of rupture of 4500, 
ESSIVE strength of 2800 and tens le 
strength of 3100 psi. Effective mo 
dulus of elasticity is given as 135 
| tons per sq in. 
! The press now operating in Eng 
land uses over 50. tons daily of 
Pie normally wasted wood materials 
join metal to metal...or metal ice) turning out a continuous four-foot 
. yanel at speeds up to 30 fpm. The 
non- metals... without heat... pe: oe prea 
M annual production is about 30 mil z: 
without pressure...at low cost! lion sq ft. . 
: i ‘ Several Bartrevy Presses are now 4 
Now, with these amazing néw organic bond- ad | 
. Oh es under construction for sale in th 
— be a you can join similar metals . . . or United States and Canada throug 
dissimilar metals ... or metals to non-metals the company’s New York represent 
. . + quickly, easily—at extremely low heat tives Aries Fiberboard Corp. 
or no heat at all! 
What’s more, simple contact-pressure is 
enough to form a permanent, porosity-free 
| 4 bond with tensile strengths exceeding those 
of many solders! Now you can design and S 1i C ti on 
produce — AT LOW COST — such previously Studies Continue 
“impossible’’ combinations as: - 1 1 S} . 
TITANIUM TO MAGNESIUM TO ALUMINUM « METAL TO GLASS \\ elc ed . lps 
TO CERAMICS + STEEL TO RUBBER TO BRASS * WOOD TO , | | Them 
LEATHER TO COPPER —- and scores more! When our tankers and Liberty 
ships began to fall apart at the seams 
The bonding of “fin-tubes” on heat during World War II, that large part 
transfer equipment such as this hos : © : se 
| up to now presented an almost of the public which takes for granted 
i tabl 1-joini . | 
hoon. Cae the ontveeediones aioe the miracles of present-day technol 
i flowing characteristics of ChemoTec opy was som wh it shoc ked. 
permit it to penetrate to the desired 5, ‘ ; 
areas by capillary action. Thus, swift SO also were most engineers and 
ond efficient bonding is obtained .. . , 
with excellent color match .. . with de signe! S. : ) 

r tensile strength that more than meets lar alu for rale he publi 
| aaa. <.. a cee Fortunately for morale, t ec | 
savings in time, labor, and materials! had other troubles to occupy its atten- 

; 5 ion and it quickly forgot. But em- 
| | ‘ Tensile strengths exceeding 5000 psi. + Low labor 410n 4 I y F been try 
oi costs + Excellent capillary action + Free flowing barrassec technologists have a 4 

Low cost + Heat not essential + No annealing of ing to solve the problem ever Since. 
base metal + Perfect heat control + No galvanic . 
| action +* No porosity + Pressure not essential Causes Isolated 
Perfect insulation » No corrosion » No flux needed Actually, the causes of these ship 
i] Economical in mass production be é ell iso- 
| failures have been pretty well 1s¢ 
-. j CHEMOTEC DIVISION lated. The sole controversy, if any, 
| oe 7 EUTECTIC WELDING ALLOYS CORPORATION revolves about the relative effective- 
172nd ST. & NORTHERN BLVD., FLUSHING, N. Y. ness Gf vebinus suggested remedies. 
Tha , aciwr ar - fered in 
CHEMOTEC DIVISION MM-7 [he two basic facts uncoverec | 
EUTECTIC WELDING ALLOYS CORPORATION | the course of a 10-year investigation 
172nd Street and Northern Bivd., Flushing 58, New York, N.Y. ire these: 
ii | F These new ChemoTec Bonding Agents sound interesting. y — ; , } hi 
Without cost or obligation, send me FREE illustrated literature 1. The starting point of the s vf 
' ond further information about how they can be adapted to .." a. es . strica 
my specific production needs. fractures invariably was a geometric 
| or metallurgical notch resulting from 
DNS 6 60k 6660650 eed Ss 0d b40 0066 Gbe0ceasdeeseeeees structural or design details. fabrica- 
PN 6 0.0465 0 5.56050665.666600005000060000088 eeeeee . tion processes or welding defects. 
is i ctecbnccadnivsenneatassnanes Zone. .sssees | 2. The plates in which fracture 


originated had a high transition tem- 
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“ Check these 


idvantages you gain in. 


ASTM AG} 


CUSTOM MADE 
/HNICAL CERAMICS 


\ISiMag custom made ceramics you 
® a wide choice of materials to get the 
‘acteristics you need. High speed auto- 
‘¢ equipment means volume produc- 
‘at low cost. Send blueprint and 
rating conditions and let us show you 
it we can do for you. 


S2ND YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


671 Broad S1., Newark, N. J., Mitchell 2-8159 © SYRACUSE, N. Y.- 330 Arlington Ave., Phone 76-5068 @ CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
¢., Cambridge, Mass., Kirkland 7-4498 @ PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 @ ST. LOUIS. 1123 Washington Ave., Garfield 4959 
Central 6-172) o® SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dollos 9, Dixon 9918 © LOS ANGELES: $603 N. Huntington Dr., Capital 1-9114 


FICES. jar 'ROPOLITAN AREA: 
W ENGLAND. 1374 Mass. Ay 


ICAGO: 228 N. LaSalle St., 
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ELECTRICAL 
PROPERTIES 


@ Whatever way you travel today, 
your safety and comfort are usually 
furthered by the products of manufac- 
turers who saw advantages in using 
Durez phenolic plastics. 

In this there may be a cue for you. 
The products you have in mind... for 
development or for improvement... 


may “go” better and pay you more 


profit with the right combination of 
phenolics properties. 

We have developed phenolics that 
serve with outstanding success under 
exposure to heat, cold, water, chemi- 
cals, impact and other mechanical 
stresses, and in some forms, abrasion. 
As molded | seh they make it possible 
to cut production corners, step up 
manufacturing schedules. As resins 
they protect and often enhance impor- 
tant properties of rubber, wood, and 
various fabricated substances. 

Why not look into the field of phe- 
nolics now? Talk with Durez.. . lead- 
ing specialists in these plastics. 


PHENOLIC PLASTICS 
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Ana nope 


HEAT RESISTANCE 


MOLDING COMPOUNDS @ 
t I 
INDUSTRIAL RESINS 


Fo ag Si pe GR age 


PROTECTIVE COATING RESINS 





Se anasto: ans 


Member S. P. |. Committee on Large Plastics Moldings 
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Ship Failure 


This one occurred a 
the dock, but many welded ships broke 
apart at sea. 


perature (7.e. the temperature a 
which the steel became ‘“‘notch seng- 
tive’ was of the order of 100 F) 
and represented the relatively fe 
plates whose notch sensitivity falls in 
the tail of the probability curve for 
steels of the quality used when the 
ships were built. . 


Some Approaches 


A recent report by the National 
Bureau of Standards indicated some 
possible approaches to the twin prob 
lems of materials and design. 

On one hand, studies of load: 
ing and stress concentration have led 
to several suggested changes in d 
sign intended to reduce stress con 
centration at Essentially, 
these changes have involved either 
change in welding technique or a 
increase in the thickness of the mi 
terial at that point. 

As for the materials themselves 
two alternative remedies have been 
suggested by NBS: 

1. Improve the average quality 0! 
the steel with respect to notch sens: 
tivity. (In effect, this means move 
the entire probability curve in the ¢: 
rection of increased notch toughness, 
so that a much smaller proportion 0! 
the plates in the tail of the curv 
would fall beyond acceptable limits 
of notch sensitivity.) ip 

2. Determine the notch sensitivil) 
of every heat of steel by inspectio® 
tests, and reject all heats which fai 
to meet suitable prescribed standards 
(In effect, cut off the tail of the prob- 
ability curve.) 

In line with the first approach, 
NBS metallurgists have found thi 
within the composition range of the 
ship steels studied, notch sensitiv!) 
is increased with increasing amoum® 


notches 
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For light metal alloy | 
and plaster mold castings. . . 


And be sure of getting... 


Precision 
(+ .005”) 
Plaster mold 
Castirgs 


JULY, 1953 


Call on us for SAVINGS 


Why not let our skilled team 
of technicians, metallurgists and 
researchers determine exactly 
what savings we can make for you? 
Write today for complete details. 


FREE “BOOK OF FACTS”’! 


Please send me your ‘‘Book of Facts’’ on magnesium and 
aluminum castings. 


ee Tithe 
OO a 


City a State — 


hem enteianeub meen een enanamamaenesenenanenanenenenel 
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Which “High Strength” 
Do You Want Most 
In An Aluminum Alloy ? 


High TENSILE Strength? 
High IMPACT Strength? 
High ELONGATION? 
High BRINELL? 


NO! 





Most important is HIGH YIELD STRENGTH, for this is the measure of 


the useful limit of a material. 


What do you care if a casting of such-and-such an alloy will not rupture 
until 40,000 psi ? 


What you want to know is how much the casting can take before it fails 
in its job. And that is told by its YIELD STRENGTH. 


Castings made with Federated Tenzaloy will give you yield strengths up 


to these values: 
Aged 10-14 Days 


As Cast At Room Temp. 
Sand Cast 16,000 psi 25,000 psi 
Permanent Mold 14,000 psi 27,000 psi 


And remember, no heat treatment is needed! 


These and other outstanding properties have been proved stable for as 
much as four years. 


Full particulars are given in Bulletin No. 103. Graphs, tables, illustra- 
tions included. For free copy of bulletin use coupon below. 


Sede Tilia Dison 


AMERICAN SMELTING AND REFINING COMPANY 














120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Lid., Toronto and Montreal 


[] Please send Bulletin No. 103 on TENZALOY 
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of carbon and phosphorus, and de 
creased with finer grain size and with 
increasing amounts of silicon and 
manganese. 


Workmanship a Factor 


A third factor, not being studied 
by the NBS but under investigatio; 
elsewhere, is the extent to whic 
workmanship—the work of fitters 
welders, supervisors and inspectors 
can be controlled to carry out th 
ideas of the designer. 

Much of the knowledge and & 
sign data obtained at NBS and othe: 
laboratories has already been inco: 
porated into ship construction Speci- 
fications in an effort to eliminate fy. 
ture failures. It seems unlikely, there. 
fore, that we will ever again suffer 
an epidemic of welded ship failures 
such as that which has cost. this 
country some 50 million dollars over 
the past 10 years. 





Strategic Imports: 


Where We Stand 


History has moved so fast in the 
past two decades that some important 
milestones have slipped by the Amer 
ican people almost unnoticed, The 
United States passed one such mile. 
stone in 1940. During that year, for 
the first time, this nation became : 
net importer of raw materials. 3B; 
1950, consumption of raw materials 
exceeded domestic production by 9% 

Of course, the national governmen' 
and top industrial leaders recognize: 
the serious potential problems raised 
by our growing dependency on for 
eign nations. A stockpile of critica! 
commodities was started as early 4 
1946. 

Since then, more than one industt; 
has suffered because of material short: 
ages caused by stockpiling or diver 
sion of critical materials to defense 
production. But it is safe to say that 
the full impact of our growing ¢e: 
pendency as a nation has never beet 
felt by anywhere near a majority 0! 
American fabricators, let alone the 
consuming public. 

In a recent report on this situation 
the Defense Production Administra 
tion summarized the extent to which 
we are dependent for 27  strategi< 
raw materials. The following data has 














MATERIALS & METHODS 
















Araldite® Bonding, Casting and Coating Resins developed 
by Ciba Research are simplifying manufacturing methods, 
improving product efficiency, and opening new fields of 
product development. You will want to know more about them. 
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hitters p shoot & (Aircraft Transformers, Inc.) 
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there- 
suffer 
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st this Be 
rs over 
ELECTRONIC ASSEMBLY OF AIR-TO-GROUND EPOXY RESIN 
ROCKET MADE MOISTURE-PROOF AND ENCAPSULATES TRANSFORMER COILS 
STRENGTHENED WITH EPOXY COATING RESIN The excellent dielectric properties of ARALDITE epoxy casting 
resins coupled with high affinity for metals have made them 
The time-saving simplicity of coating operations combined with “the resin of choice” among leading electrical and electronic 
the rugged protection afforded by ARALDITE coating resins designers and manufacturers for potting and impregnating 
3° make applications such as this routine on either a specialized transformers, capacitators, coils, motor windings and similar 
assembly or mass production basis. apparatus requiring long-lasting efficiency in operation. 
in the 
portant 
Amer. EPOXY RESIN PRE-IMPREGNATES GLASS CLOTH 
= The application of ARALDITE “CN” epoxy impregnating resins by fabricators 
1 mir of glass laminates suggests a wide field of related uses where the low shrink- 
ar, for age, excellent dielectric strength, exceptional resistance to chemical attack 
‘ame 3 and durable adhesive properties provide unprecedented advantages for 
ls. By product “in use” efficiency. ARALDITE impregnating resins are produced in 
aterials types suitable for either heat-curing or self-curing. ARALDITE is available as 
ry 9% pre-impregnated cloth or as cured laminates. 
ment 
gnized (Cordo Chemical Company) 
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VESTMENT 
CASTING 
canine 


General Bronze Corporation, Garden City, N. Y., discovered 
that this Hitchiner-cast window lock housing gives completely 
satisfactory performance and eliminates the drilling and bor- 
ing of a half-inch through hole and the milling of slots and 
dovetail recesses as well as the drilling and countersinking of 
mounting and set screw holes. In the investment casting only 


the set screw hole is drilled and tapped. 


Figure it out for yourself what this saving must be and at the 
same time give thought to how Hitchiner Investment Castings 


might save you money on components for your product. 


One of our technically trained representatives will be glad to 
discuss your problem or, if you send us drawings and specifi- 
cations, we'll give you a complete engineering analysis and 


recommendations without obligation. 


If you want your castings finished to print we 
can supply them through an associate company. 


HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Representatives in principal cities. 
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been adapted from the DPA repor 
(the figure in parentheses indicates 
the extent of our dependency) : 


Antimony (75%) 


Source: Bolivia, Mexico, Union 9 
South Africa, England (oxides) 
Main use: Harden lead for storag; 
battery plates, cable sheathing; 

ing alloys. Oxide used in enamels 
flame-resistant paints, fabrics. 
Current supply: Ample. 


Asbestos (95%) 


Source: Canada, Union of South A! 
rica, Southern Rhodesia, Bolivia 
Main use: Insulation. 

Current supply: Inadequate. 


Bauxite (65%) 


Source: Dutch Guiana, British Guiana 
Indonesia. 

Main use: Ore of aluminum. 
Current supply: Adequate. 


Beryl (90%) 

Source: South Africa, Brazil, Souther 
Rhodesia. 

Main use: Ore of beryllium (copper 
alloys). Atomic energy uses. 
Current supply: Very tight. 


Bismuth (50 to 55%) 


Source: Peru, Mexico, Canada, Yugo- 
slay ia. 

Main use: Low melting alloys; pha: 
maceuticals. 

Current supply: Adequate. 


Chromite (99% ) 

Source: South Africa, Turkey, Phil 
pines, Southern Rhodesia. 

Main use: Ferrochrome for alloying 
steel; refractories ; chemicals. 
Current supply: Inadequate. 


Cobalt (90% ) 5 


Source: Belgian Congo, Northern 
Rhodesia, French Morocco, Canada. 
Main use: High temperature alloys, 
magnets, electrical alloys. 

Current supply: Very short. 








Columbium (100%) 


Source: Nigeria. 

Main use: High temperature alloys. 
Current supply: Scarcest of all alloy- 

ing metals. . 


Copper (35%) 


Source: Chile, Mexico, Canada. 
Main use: Extremely broad. 
Current supply: Inadequate. 
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Here’s what mica (td 


LAMINATED PLASTICS 


is doing for steel production! 


A leading steel producer wanted a roll-neck bearing material that 
could cut power costs, increase tonnage and hold more accurate 
gauge. Now, thousands of MICARTA roll-neck bearings are perform- 
ing efficiently in steel mills throughout the country. 


What can Micarta do for you? 


Your problem may be as simple as noise control or electrical insula- 
tion. Perhaps you need a material that resists moisture, that is lubri- 
cated with water, that is both light and strong, that wears smoothly, 
slowly. Whatever your problem, your industry, or your application 
investigate the qualities of versatile MICARTA. For prompt and com- 
plete information about MIcARTA fill out the coupon below. 


you can be SURE...iF ns Westinghouse 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pa. 
Attention: L. A. Pedley 


Sir: (Please check one) 
|| Please have your representative call 


[] Please send me the complete facts 
on MICARTA 


micarta 
is basic! 





Name he Company. = —_ 
Address_ = E —_ 
City ___ Zone____ State_ 





J-06512 
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Fluorspar (35%) 


Source: Canada, Germany. M 
Spain. 
Main use: Glass, enamel: hydrof 


acid: steel production. 
‘a supply: Adequate. 


Iimenite (32%) 


Source: India, Norway. 
Main use: Ore of titanium: pigments 
Current supply: Adequate. 


Industrial Diamonds (100%) 


Source: Belgian Congo, French Wesi 
Africa, Gold Coast. 

Main use: Tools, dies, grinding 
wheels. ) 
Current supply: Almost adequate. 





fron Ore (8%) 


| Source: Chile. Sweden, Canada. Bra- 
| zil, Algeria. 

| Main use: Ore of iron and steel. 

| Curent supply: Ample. 

| dowel! Bearings (90%) 
Source: Switzerland. 

Main use: Timepieces ; precision 
gages, tools. 

|Current supply: Adequate. 








‘Lead (45%) 


| Source: Mexico, Canada, Peru, Yugo 
slavia. 

| Main use: Broad. 

Current supply: Adequate. 


Manganese (90% ) 


Source: India, Gold Coast, Cub: 
Union of South Africa, French Mo: 
occo, Mexico. 

Main use: Steel production. 
Current supply: Adequate. 








Mercury (90%) 

Source: Spain, Italy, Yugoslavia, Mex: 
ico. 

Main use: Electrical apparatus, spé 
cial instruments; pharmaceuticals; 
chemicals manufacture. 

Current supply: Adequate. 


Mica (95%) 


Source: India Brazil (muscovite), 
Madagascar, Canada (phlogopite). 
Main use: Electrical components, 1" 
sulation. 

Current supply: Barely adequate. 


Nickel (99%) 


Source: Canada. } 
Main use: Alloying steel; electrical 
parts. 








J-Model ‘‘Rockwell’’ 
Hardness Tester used 
to check surface hard- 
ness of gear teeth 


o/ 
/9 


x ‘est 
ding 


te. 


ision 


How “ROCKWELL” Hardness Testers 
Reduce Customer Complaints 


@ Surface hardening of wearing parts makes speed dash pot, and standardized weights. 
them last longer but it is a job requiring skill 
and precision. The eye cannot detect inaccura- 
cies but a WILSON “ROCKWELL” hardness test 
leaves nothing to chance. 


Regular and Superficial WILSON “ROCKWELL” 
Hardness Testers come in many styles with ac- 
cessories for testing flats, rods, rounds, odd 
shapes. 

The WILSON “ROCKWELL” Hardness Tester — There is the WILSON TUKON for micro-inden- 
is a precision instrument with totally enclosed tation hardness testing. 

‘‘Zerominder”’ dial, gripsel clamp screw for quick Write for literature. 


change and proper seating of penetrator, con- 
pe Prop dag ve 7 ye WILSON 
veniently grouped controls, enclosed variable Registered 


“ROCKWELL” 
and TUKON 
WILSON MECHANICAL INSTRUMENT DIVISION Hardness 
AMERICAN CHAIN & CABLE Testers 


trical 230-E Park Avenue, New York 17, N. Y. 





























158 


| 
i 
i 
. 


The new model 3111 National Research Vacuum Coater 


VACUUNLCOATE 


for medium 
production 










S 


If your vacuum metallizing pro- 
duction has outgrown the bell-jar 
stage, here’s your answer. A new, 





low cost coating unit complete with 
Alphatron® gauging, jigs with man- 
ual rotator and filament power sup- 
ply. It swiftly coats plastics or metal 
surfaces with a gleaming layer of 


metal. Loading and unloading the racks 
Simple to operate. All loading, 


unloading and operating is done at 
a single station. Equipped with 
NRC Rotary Gas Ballast Pumps that 
maintain initial cfm rate even when 
pumping water vapor, plus a 10-inch 
diffusion pump. Pump down time 
to Coating pressure is approximately 
4 to 5 minutes with the tank dry 
and empty. Tank size 24 inches in 
diameter, 30 inches high. Write for 
details. 


*F.O.B. Newron, Mass. Operating the coater 


INDUSTRIAL RESEARCH 


CHEMISTRY, METALLURGY 
HIGH VACUUM ENGINEERING 


PROCESS DEVELOPMENT 


PHYSICS, DEHYDRATION 
DISTILLATION, VACUUM COATING 








National Research Corporation 


EQUIPMENT DIVISION 
Seventy Memorial Drive, Cambridge, Mass. 
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Current supply: Inadequate | 

| 

Platinum Group (90%) | 
Source: Canada, Colombia. Soy 


Africa. 

Main use: Chemical, electrical] 
tries; dental, medical purpos 
Current supply: Adequate. 


na 
Lit 


Quartz Crystals (100%) 
Source: Brazil. 

Main use: Electronics, optical equit 
ment. 

Current supply: Adequate. 


Natural Rubber (100%) 


Source: Malaya, Indonesia, Thailand 
Main use: Broad. 
Current supply: Adequate. 


Rutile (31%) 


Source: Australia. 
Main use: Ore of titanium. Man 





fiber, chemicals; pigments for cer 
mics. 
Current supply: Adeguate. 











Selenium (34%) 


Source: Canada. 

Main use: Glass, rubber, p 
electronics industries. 
Current supply: Inadequate 





iS 


Tin (100%) 

Source: Malaya, Indonesia, Bo! 
Belgian Congo, Thailand, Nige: 
Main use: Broad. Tinplate, sol 
brass and bronze. 

Current supply: Inadequate 


Tungsten (52%) 


Source: Bolivia, Portugal, Spain, } | 
zil. 4 
Main use: High-speed cutting too 7 
Current supply: More than adequit Hy 


Zinc (35%) q 
Source: Canada, Mexico, Peru, 5° iy 
livia, Spain. a 
Main use: Galvanizing; pigmen' 
brass. 

Current supply: Adequate. 





Clad Metals Grow 


Use of clad metals is grow! 
rapidly, says the American Iron ™ 
Steel Institute. For example, the “ 
of steel plates permanently clad wt 


MATERIALS & METHO! 
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USED FOR COPPER BRAZING of hardware pa 
furnace was built by American Electric Furnace Inc., Boston, 
Mass. for Sargent & Company, well known hardware manu- 
















thesis 


th 


rts, this electric 


furnace. 


facturers of New Haven, Conn. The alloy conveyor belt at 
right runs over Norton CRYSTOLON* hearth tile in the 


















More proof that Norton Special Refractories 
cut furnace operating costs 


tlere’s a typical case of how Norton 
CRYSTOLON hearth tile pays off in 
low-cost, trouble-free service and greater 
overall furnace efficiency. And not just 
in One or two advantages, but in every 


» detail essential to top performance. For 
© cxample: 


§¢ This Norton CRYSTOLON hearth 


x 


| Provides an ideal refractory bed for the 


© conveyor belt. It exerts so little abrasive 


action on the belt, and its resistance to 


® the belt’s abrasive action is so high, that 


pe 
? 


+ 


p placement in almost three years of steady 


neither tile nor belt have required any re- 


» Operation, 


& 
a 











| * Equ 


te ally important: the great strength, 
ugh 


thermal conductivity and uniform 

! heat dispersion of CRYSTOLON refrac- 

‘ores are valuable aids to better, more 
‘conomical furnace performance. 


@ As proved in many similar high heat 

applications, CRYSTOLON refractories 

Rly the Norton method of process- 
6 Silicon carbide — will not warp. 
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Let Norton Help You 
Since no single refractory combines 
every desired property in the highest 
degree, no one refractory meets every 
need for every user. However, Norton 
CRYSTOLON silicon carbide, 
ALUNDUM* fused alumina, MAGNOR- 
ITE* fused magnesia and the sensational 
new FUSED STABILIZED ZIRCONIA 
provide a complete line of refractory 
compositions, shapes and cements, cov- 

ering the range of applications. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


Most likely this broad, varied line al- 
ready covers your own requirements. If 
not, your Norton Refractories Engineer, 
backed by over 40 years of Norton pio- 
neering and development will gladly help 
you to get money-saving results—with 
refractories engineered to your exact 
needs. Call him for this valuable service. 
Or write to NorToON CoMPANY, 344 New 
Bond Street, Worcester 6, Mass. Cana- 
dian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 








NORTON 


Special REFRACTORIES 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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are consistently better! 
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For greater efficiency, your steel 
castings are handled on pallets in 
the Unitcast foundry ... and, if you 





desire, can be shipped to you on pallets to save 
handling time and expense at your end. 


Your fork-lift trucks can move “Palletized” casting 
shipments directly to your assembly floor or machin- 
ing operation in quantity and without additional and 
unnecessary handling! 


Cut your handling costs . . . specify Palletizing! An- 
other time-saving service available from Unitcast. 





Our steel casting specialists wel- 
come the opportunity of working 
with you on your parts problems... 
their suggestions at the design stage 
can pay you continuous dividends. 


Write or call. . . Unitcast Corpora- 
tion, Steel Casting Division, 
Toledo 9, Ohio; 701 New Center 
Bidg., Detroit, Michigan; In 
Canada: Canadian-Unitcast Steel, 
Ltd., Sherbrooke, Quebec. é( 
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copper, stainless steel, nickel or othe; 
metals has increased more thar 





fold since 1939, according to ON 
steel executive. Meanwhile, the mal 


ers of clad steels are said to 





their eves on new clad metals 
corporating such materials as 
lum, titantum and zironium. 








Atomic Power House — Whe» 
complete, this structure at West Milto: 





N. Y., will be a gigantic sphere and 
will house an atomic power plant fo 
submarines. The plant is being built by 
scientists of Knolls Atomic Power 
Laboratory, which is being operated 
by General Electric Co. for the AE 





LM.C. Allocates 
Only Nickel, Moly 


Only for nickel and molybdenum J 
is there a serious gap between sup : 
ply and demand, according to 3 
recent report by the International 
Materials Conference. : 

The I.M.C. was organized two [Ry 
years ago to work out voluntary al 
locations of scare materials among 2’ 
free world nations. Nickel and mo- 
lybdenum are the only materials now 
remaining under its allocation. f 

The free world’s nickel supply i & 
creased by almost 11% in the yea! 
ended Feb. 28, 1953, and the molyb 
denum supply jumped by almost 
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From a single source, the Driver-Harris Company, you can now obtain metal 


alloys to meet your glass-to-metal sealing needs for both hard and soft glass. 


NEW ALLOY THERLO* This cobalt, nickel iron alloy, 
possesses ideal properties for sealing hard or thermal 
shock resistant glass. It matches such commercial hard 

lasses as Corning 7052 and 7040 in expansivity from 
60°C to the annealing point, It produces a permanent 
vacuum-tight seal with simple oxidation procedure and 
resists attack by mercury. Readily machined and fab- 
ricated, it can be welded, soldered or brazed. 


DRIVER-HARRIS 142 ALLOY contains 42% nickel. This 


is the standard alloy for sealing into sealed beam auto 
lamps using Corning 776 glass. Used with a borated 
copper coating, it is the accepted seal for incandescent 
lamps and radio tubes and matches 8160 glass. 


*T.M. Reg. 
U. S. Pat. Off. 





BRANCHES: Chicago, 


Also sole producers of Nichrome*, 


Driver-Harris C ompany 


HARRISON, 


Detroit, 


DRIVER-HARRIS 52 ALLOY contains 50% nickel. It pro- 
vides a slightly higher coefficient of expansion than the 
D-H 142 alloy and seals successfully with 0120 glass. 


DRIVER-HARRIS 146 ALLOY contains 46% nickel. It 
offers special expansion properties, which permit seals 
with ceramic coated materials as shown above. 


Manufactured to the same high standards that have 
made Driver-Harris the leader in special purpose al- 
loys for more than 40 years, these alloys are available 
as rod, wire, strip, sheet foil—and in special shapes. 
They enable you to meet your specific sealing needs 





from a single source — so why not consult us today. 


Advance* and Karma* 


NEW JERSEY 


Cleveland, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


5 OF THE 


Y,; S93 


MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 








Partial Assemblies Courtesy of Hermetic Seal Products Co. 


Now 4 D-H Special Alloys Cover 
Most Glass-to-Metal Sealing Needs 
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That’s high quality metal! 
Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 


THE ALU Y company 


OfficeandPlant:Scottdale, Pa.- Eastern Office: 12 East 41st Street, New York | 





Atlanta: Detroit: ait 
M. TULL V. D. HAZLE I ,O SO} 
Metal & S upply Co 805 New Center Bui ‘Idi ng S gan Avenue 
AETAL GOOI “ORP: Dallas « Denver *« Houston « Kansas 
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Lo, Allo imions a il] 
nowever. th [.M.¢ Lid 
[he report pi nted a g 
oftimusts Alli 
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opper, zinc, cobalt, tungster 





sulfur—during the past year. G 
supply improvements were att: 
CO increased production CONSE 
and substitution, levelling off of 
mand for defense production 
more orderly market conditio 
According to I.M.C., fre 
production of materials has gen 
increased since 1950. Some esti 
percentage incrcases as of the b 
ning of 1953 were: « ypper, 10 
24: nickel, 26: cobalt, 58: tungste 
130; and molybdenum, 75% 


Boron Steels 


Production of boron- ontainil 
ulloy steel ingots in 1952 wi 
700,000 net tons, nearly doub! 
355,000 tons in 1951. _ 

Figures released by the Amer 
Iron and Steel Institute show 
output of boron steel was ab 
8.8% of the total output of 
steel ingots other than stainless 
pared with 3.9% in 1951 Litt 
boron was used in steel bef | @ P| 


Korean war. 


satile 
Can 
But, 
NBS Seientists the y 
Speak on Fracture §— ,, 
Metallurgists of the National B Sena! 
reau of Standards recently got 
gether to talk about deformation and engi 


fracture of metals. Listening wer 

almost a hundred representatives of exac 
industry and the government, as wé 
as many of the Bureau staff. 

The occasion was the annual NB» 
Metallurgy Conference, held this 
year, under the joint ee, 0 
J. A. Bennett and L. L. Wyman, re 
spective heads of the Mechanical 
Metallurgy and Chemical Metallurg) 
Sections. After a welcoming address 
by the Director, Dr. A. V. Astin 
five papers describing recent 
gress at the Bureau were given 


take 


‘ , ( 
Stress Corrosion : DIVI: 


Stress-corrosion cracks in 
originate as pits, according to H. | 


MATERIALS & METHODS ; Ju) 

















can a piece of steel be? 


@ Plenty! Because steel is one of the most ver- results in specially engineered, rigidly controlled 
satile of all materials, it can play tricks on you... steels that do a better job in all kinds of products 
can be mighty temperamental, even obstinate. from umbrella ribs and pen points to camera 
But, properly controlled, it works for you precisely springs and piston rings. 


the way y r ! , , 
Sy YOR. Woes Perhaps defense production brings you new 


For generations, National-Standard’s Athenia problems in the application or behavior of steel. 
Steel Division has specialized in the behavior National-Standard and Athenia offer you the kind 
engineering of high carbon steel for the most of engineering and development service that has 
exacting services. Here, they've learned how to speeded production and cut costs for many and 
take the fullest advantage. of steel’s versatility. It many a manufacturer. 







« 
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NATIONAL- \ 

STANDARD }) 
er oe ATHENIA STEEL. Clifton, N. J....c.cceseseseeees Flat, High Carbon, Cold Rolled Spring Stee! 
= NATIONAL-STANDARD. . Niles, Mich........... Tire Wire, Stainless, Fabricated Braids and Tape 
DIVI i REVIBLES WIRE. . Diiwrore, [ilimeds.......ccccccccccccccccecccccsccccccess Industrial Wire Cloth 
SIONS OF NATIONAL STANDARD co. WAGNER LITHO MACHINERY. . Jersey City, N. J... 2.66. cc cece cee eee Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass....... Round and Shaped Steel Wire, Small Sizes 
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DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER | 











PRs 22 86k ERT 


Here’s the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personnel . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
. «. it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 
trying to read indications on a polished surface in 
other less accurate instruments. You actually see 
the dew or fog suspended in the enclosed 
chamber — under conditions that can be con- 
trolled and reproduced accurately. You'll want 
to know more about this unique instrument 
that brings portable laboratory precision to 
your dew point determinations, so send today 
for your copy of the Dewpointer Bulletin. Illinois 
Testing Laboratories, Inc., Rm. 522 420 N. La Salle 
Street, Chicago 10, Ill. 


Uno ~ Fiieiiom  nitevwee 
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Logan. These pits become region 
stress concentration with re ulti 
rupture of the protective hin ind 3 
concentration cell ts set up 
these areas and the adjacent 
alloy. In beta-brass, film rupt 
ten occurs along traces of 
normal to the direction of low 
strength. In alpha-brass, film 
occurs at the bottom of pits 
G. W. Geil used the initiation a 
propagation of deformation twins 
a tool to study the formation of bri 
tle fractures in notched ingot iron 
low temperatures. Tension tests we; 
run on circumferentially not 
lindrical specimens at —320 | l| 
fractured surfaces of these specimen: 
had the appearance characteristi 
brittle failures. However, metal! 
graphic examination showed that t 
brittle fracture of the iron was py 


} 


rt 
} 
i 


ceded by twinning and slip in 
localized regions of the specimer 
dicating that the tron retained s 
ductility. Similar results were 
tained on Charpy impact tests n 
at the same temperature. 

J. G. Weinberg reported on 
fatigue notch sensitivity of three hig 
strength aluminum alloys (245-1 
61S-T6, and 75S-T6). The deter: 
nations were based on the number 
cycles at which the first fatigue cr 
formed. In many cases the not 
sensitivity values were close to 
but the results for 75S-T6 shov 
relatively low notch sensitivity 
this alloy and it was suggested tl 
this might be associated with 
homogeneity of the material. | 
proportion of the total life of 
specimens between formation of ti 
first fatigue crack and final fract 
increased with increasing stress 4 
plitude and with increasing not 
severity. 


Plastic Flow 

Discussing the mechanism of plas 
tic flow at elevated temperatures (/ 
to 1700 F) of a high-purity and 4 
commercial 70 Ni—30% Cu allo 
and of high purity nickel, Willian 
D. Jenkins observed that substruc 
tures formed as a result of annealing 
increased in size with increase 
annealing temperature and in grait 
size. This factor was considered f 
sponsible in part, for the lower tet 
sile strength, yield strength, har 
ness and creep strength of alloys 
when tested at elevated temperatures 
Examination of fractured specimens 
showed the effects of temperature 0" 
crystal recovery and grain boun lar 
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the "THIRD-DEGREE" 
is a SISSY! 








Anyone in the metal finishing business knows “grime doesn’t 
pay’’—and anyone who has been around long can tell you 
that with Northwest’s methods and materials even the toughest 


jobs “come clean” in a jiffy. 


Northwest’s top quality products used in a carefully "job- 
adjusted” manner worked out for you by our thoroughly 
experienced “cleaning specialists” is your assurance of a 


finish you can depend on. 


Got a problem? Cleaning is the key to fine finishing — be SURE of the result 
Let our cleaning 
experts help you! with Northwest’s products and personalized service. 
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NORTHWEST. ‘CHEMICAL ot 


_ 9310 ROSELAWN Vet DETROIT 4, MICH. 


ns 3 — 7 


pioneers in pH cleaning control "™y"" serving you since eY: 
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SMALL PARTS can 


play a BIG PART in... 


¢ 






Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi 
Swage parts instead of those previously 
made by turning, drilling, 
stamping or forming. 


HERE ARE ONLY A FEW TYPICAL 
TINY PARTS MADE BY BEAD CHAIN’‘S 
eledsTolusliae] Mm OL) el tale Lele} (= 


MULTI-SWAGE METHOD 


LET BEAD CHAIN MAKE YOUR 


Tiny Parts #0 40"" 








( | v— o —— pecifications 
- gt fat less cost: 
HINGE PIN VU FOOT OR REST PIN STOP PIN 








The advanced manufacturing 
Vv . method developed and used 
Oar a exclusively by Bead Chain 
swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams... and 
does it Automatically. If you 
can use high-volume produc- 
tion... we can deliver it ata 
much faster rate .. . and at far 
less cost! Scrap is eliminated 
Deliveries to you are depend- 
ably prompt! 

















DOWEL PINS 





FRICTION CONTACT TERMINAL BLOCK LEADS 


WIRE 


We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al- 
most any metal. Diameters up 
to 1/44”, lengths to 1 '/2’ 

This catalog can save _- 

you a lot of production’ 
time and money! : 


Write for it 





a 





PIVOT PINS SHOULDER PINS 


a AH | 


FRICTION FASTENERS 


SPACERS 


SPRING PINS SHAFT BEARINGS 


GET PROOF-POSITIVE 
















é 
COST COMPARISONS! + tne Beap CHAIN MFG. Co. 
BRIDGEPORT 5, CONNECTICUT 
Send us a blueprint or sample and quantity ; 
requirements. We will quickly show you the big » Please send me your Catalog of Multi-Swage Parts 
economies we can deliver. } 
@ NAME 


TITLE 


BEAD CHAIN 


Original and World's 
Largest Producer of Bead Chain 


COMPANY 






ADDRESS 
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veakening followed by 


9 intercn 
ine failure 
H. C. Burnett ported that 
1 Dending fatig prop 
1 ] Lp] 
I i 
ress l SI ] rf 
ire. Initial fat racks in 
springs o d on the longiti 
planes of maximum shear stres 
the wires racks frequer 
progressed through more than 
the diameter before fracture oc 
Surface C def« cts on the Wires are 
Itributing factors in increasing 
scatter of fatigue data obtained 


resting tne 


What’s Ahead 
in Alloy Castings 


Users Of alloy astings can 


good idea of what the future 
hold in and 
| proved materials from a recent repo 
|by the Alloy Casting Institute. Fro: 
|this report emerges a broad patter 
|of applied and fundamental researc! 
|already scheduled for the next 


the way of new 


| years 
| Some of the major prog 
lescribed briefly below: 

1. Use of low carbon wroug 
| Stainless steels of chemical compos 
itions similar to the cast corrosi 
| resistant grades in service at temp 
itures in the 1000 to 1600 F rang 
has resulted in a demand for cast 


ings in such applications. To provid 
mechanical property design data, tl 

112% Cr (CA-15), 18 CR-8 Ni (CI 

|8, CF-8C, CF-8M), 25 Cr-12 N 
(CH-20) and 25 Cr-20 Ni (CK- 
20) grades will be studied at tem 
peratures of 1000, 1300 and 1600 | 
The investigation, which will be 
conducted at Battelle Memorial In 
stitute, will include 100- and 1000-hr 
stress-rupture tests, creep tests and 
short-time hot tensile tests. 


High Temperatures 


2. Another important project in 
the Battelle program is the develop- 
ment of alloys suitable for service 
above the range 2000 to 2100 F. 





The objective is either to provide : & 
mechanical and corrosion resistance . =— 
properties better than obtainable with > CR 

ST 


MATERIALS & METHODS 
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Magnet users are reducing manufacturing 
costs and improving their products 


through the use of this new, capacitor 
- pere turn, lischarge-type, impulse magnetizer — 
another example of Crucible’s leadership 

i pulse mag t1Zz in serving industry. 
This Crucible development has an im- 
ow availa le proved firing circuit . . . is more compact 


. requires less maintenance... and 


results in more efficient magnetization. 

For further information on the avail- 

ability and operation of the Crucible 

Impulse Magnetizer, write to Crucible 

= en Steel Company of America, General Sales 


Offices, Oliver Building, Pittsburgh, Pa. 





first name in special purpose steels 


CRUCIBLE 
stelmeking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
JULY, 1953 167 






cn 
Fe) 
S 


~/ ¢ 












WHEN DESIGN 
CALLS FOR DUCTING— 


engineers should know about 
FLEXIBLE’S LINE OF TUBING 





Every advantage you want: 


Bends at any point 





@ No exposed wire to rust or obstruct 
air passage 
@ Long life 
@® Quick to connect or disconnect 
@ Extra strong yet lightweight 
® Abrasion resistant 
@ Withstand high temperatures or pressures 








Flexflyte application in air cooling system of new 
RCA television transmitter. A primary reason why 
Flexflyte was chosen for this job: ‘’Turbulences 
and friction losses within the tube are very small” 
compared to others that were tested. 





You're missing a good bet, if you haven’t 
discovered the many advantages of 
Flexible’s complete line of tubing for all 
ducting systems. This new-type flexible 
ducting is available in sizes from less than 
1 inch to 30” with special fabrics and 
coatings engineered to special needs. Our 
staff of field engineers is ready to help 
you with your flexible ducting application. 


o— 
aoe 






CORPORATION 


Guilford, Connecticut Pasadena 1, California 





WRITE TODAY FOR FULL DETAILS 


ON FLEXIBLE’S AMAZING COST-SAVING DUCTING! 
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present alloys, or to get equal | 
erties with alloys of lower stt 
element content. 

3. A study authorized at Battel 
will determine the high temperatur 
strength properties of alloys, not to, 
widely used at present, that may b 
useful to design engineers as | 
sible alternates for higher nick 
alloys. These grades have regula 
ACI specification designations—H( 
(28 Cr), HD (28 Cr, 5 Ni), HI 
(29 Cr, 10 Ni), HI (28 Cr, 1 
Ni), HL (30 Cr, 20 Ni) and HN 
(20 Cr, 25 Ni)—but they are not 
used as extensively as some of the 
better known alloys because thei: 
heat resistance properties have neve: 
been completely studied. The pro 
posed investigation will last about 
five years, and should enable these 
grades to take their places among 
the more widely used types 

4. Another study authorized 
Battelle is the comparative resistan 
of three heat resistant grades—HH 
(25 Cr, 12 Ni), HK (25 Cr, 20 
Ni), and HT (15 Cr, 35 Ni)—to 
1000-hr exposure to carburizing at- 
mospheres at 1700 to 1800 F. The 
HT grade is normally used in car- 
burizing service, but previous re 
search and some field experience in 
dicate the possibility of using the 
HH and HK types as well. 
Contaminants 


5. An important contribution to 
alloy conservation will be the study 
of the effect of “tramp” elements on 
corrosion resistance, heat resistance 
and foundry characteristics of cast 
high alloys such as CF-8 and CF-8M. 
With limited amounts of primary 
metals available, it is necessary for 
alloy producers to utilize the maxi- 
mum amount of purchased scrap. 
Unfortunately, the general scrap 
problem is now acute; not only 1s 
there a shortage, but scrap is improp- 
erly segregated and unknown ele- 
ments are thus introduced. These 
“contaminants’’ include copper, tung: 
sten, lead, tin, antimony, zinc, alu- 
minum, arsenic, cadmium and others. 
This investigaton will attempt to de- 
termine the maximum amount o! 
such elements that can be tolerated 
in castings intended for specific 
applications. 

6. There has been an insistent de- 
mand for cast alloys having the cor 
rosion resistance of the 18:8 types, 
but with much higher strength thao 


MATERIALS & METHODS 
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Fingerprints and 
Water Stains 
On Copper Plate 
Prevented by 
Water Dip 


Treatment 


[he common problem of fingerprinting, 


staining and oxidation on copper- 


surfaces has been effectively solved 
the use of Water Dip #33 for applying 


protective coating to the copper plate. 
economical, 


treatment is extremely 


[his 
‘ 

since the work goes directly from the hot 
rinse into the Water Dip tank, with- 


watel 


ut any need for intermediate drying and 


rehandling. 

] 

t I Speeds up soldering 

. , rr . 
Application of Water Dip #33 not only 


s not interfere with subsequent solder- 


ng, as in the wiring of radio chassis, but 


tually improves and speeds up the oper- 


[he coating prevents the usual for- 





0 mation of metal oxides while parts are in 
torage prior to wiring, and in most cases 

‘ electrical resistance of Water Dip #33 

" ; no higher than the oxides would offer. 

- 

1e 

‘0 

ly 

n 

re 

st 

{. 

) 

or 

1- 

p. 

ip 5000 radio chassis were copper-plated by 

1S one manufacturer and dipped in Water 

p> Dip #33. There were no rejects after 

e- riveting and soldering operations. 

se 

4 Less risk of error 

rs. | While Water Dip #33 is colorless as sup- 

le- fR Plied, dyes can readily be added for iden- 

of tification of terminals or other parts. This 

ed Bives quick visual identification that sim- 

fic Plific the job of connecting wires to the 
tight terminal, and saves inspection time. 

le- Wate: Dip #33 is produced by Maas & 

f- Waldstein Company, Newark 4, N. J., and 

25, ‘S described im Technical Data Bulletin 

an | #11", available from the manufacturer. 
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@® If you 
plated parts 


Copper-plated Parts 
Stay Bright and Clean 


when the plating shop treats them 
with WATER DIP #33 


are doing your own copper plating or buying copper- 


Then you’ll want the full story on a simple, low-cost metal 
treatment that keeps the copper surface bright and chemically 
clean—just as it comes from the plating bath. M & W Water 
Dip # 33 prevents finger printing and staining during assem- 


bly, storage and use. 


If yow’ re doing copper plating, 
you can cut.out extra opera- 
tions by using Water Dip #33. 
Work goes directly from the 
last hot water rinse into 
Water Dip #33—no need for 
rehandling and drying! 


If yowre using copper-plated 
parts, you'll find that you can 
make excellent soldered con- 
nections—or strong, uniform 
welds even after the parts 
have been dipped in Water 
Dip #33. 


Water Dip #33 has many more advantages—in many types 
of plating. For the complete story, write for Technical Data 
Bulletin #117, or let our M & W technical consultant discuss 
your requirements privately with you. 


PIONEERS IN 
PROTECTION 








i\* 


“ay, 99 XS 


EXPANDED 
METAL 












THEY ACTUALLY REDUCE 
THE COST OF THIS 
EXHAUST SHIELD 


..the diamond pattern 
“stretches” the metal, 
makes it go further 


.. the driver is protected 
from burns 


..air has free access for 
cooling 

Manufactured of '/.” 18 gauge PENMETAL by Toledo 

Pressed Steel Company for GMC Truck & Coach Company 


and you have an attrac- 
tive product! 


eA aN /® 
[be IN \TC | ded / 
y protecting, for 


lightweight yet strong construction. \ 


ES A ume METAL GO A LONG WAY. PENMETAL \ / 
expanded metal is sheet metal which has been slit, 
then, stretched to. as much as 10 times original area. 


0% ION-RESISTANT METALS AVAILABLE, as well as 
rbon steel. Large or small mesh, light or heavy gauge. 
1 sheet isa unit without rivets or welds. 


10 80% LIGHTER than. solid sheet of same — 
AW War 


HC 


For more information. 
write for Free Bulletin M43 


PENN METAL COMPANY, INC. 
GENERAL SALES OFFICES + 205 East 42nd Street, New York 17, N. Y. 
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now available in these grades his 
need has been recognized 
project with two main objectives 
(1) a cast material having mini 
vield strength of 100,000 pst 
1O% minimum elongation; ( 
hardenable cast material wit 
minimum hardness of 350 Brine! 
and a minimum elongation of 5¢ 


~ 


This alloy woul« 1 be particularly use 
ful for anti-galling or antt-seizing 
applications. 


Fundamental Studies 
7. It is impossible to transfer re 
sults obtained in a specific corrosion 
test with specific alloyed material 
to another set of conditions or ma- 
terials. The reasons why various cor- 
rodents act differently with different 
alloys—producing generalized cor. 
rosion with some, intergranular cor- 
rosion with others, and pitting ot 
localized corrosion in others 
the goal of a fundamental, long 
range study of corrosion authorized 
at Ohio State University under D 
M. G. Fontana. 

8. A second basic research pr 
gram to be started is the study of the 
relationship, if any, between the mag 
netic and corrosion resistance prop: 
erties of the CF-8 grade. Preliminary 
evidence based on nitric acid tests 
shows no difference in corrosion re- 
sistance between the magnetic and 
nonmagnetic varieties of the CF-8 
grade. However, the study will at 
tempt to show whether there is any 
difference in other media. The in 
vestigation will also include a deter- 
mination of the chemical ranges nec- 
essary to ensure wholly austenit 
alloys of low magnetic perme: ability, 
since the CF-8 alloys are sometimes 
used where the nonmagnetic prop: 
erties are essential. 


Soft Magnetic 


A new “soft” magnetic material 
composed of noncritical metals has 
been developed by the Naval Ord: 
nance Laboratory. 

Named 16-Alfenol, the new ma 
terial is composed of 16% alumi: 
num and 84% iron. The alloy itself 
is mot new and was used by the 
Japanese during World War Ti with 
some success. 

With properties superior to silt- 
con iron, it is expected to be cspé 
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In the critical applications 


where life may depend upon a single 


thread of copper, the known quality 


of Hussey Copper has earned its 
reputation. Hussey’s controlled 

. | quality manufacturing methods have 

| established unusually high standards 

: . of purity, uniformity and dependability 


} mn that deserve your specification. 

. oo Make sure ... specify HUSSEY COPPER! 
re- 

ny ae | 

er- " 

iti g Be 





Since 1848 & Brass 


C. G. HUSSEY & COMPANY 


rial a“ 4 “ mie ie (Division of Copper Range Co.) 





has ROLLING MILLS AND GENERAL OFFICES 
ied: PITTSBURGH 19, PA. 
ma- ‘ 
‘mi- Seven Convenient Warehouses 
. @ CHICAGO @ NEW YORK 
br @ CINCINNATI © PHILADELPHIA 

| @ CLEVELAND _—@ PITTSBURGH 
iia @ ST. LOUIS 
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Handiest selector you ever saw! 


Simplifies your job; saves time, speeds choice of 
right fastener. Easy to read, easy to use, hand- 
somely lithographed in red, white and blue. Shows 
various tubular and split rivets, part catalog num- 
ber, normal clinch allowance, size of clearance 
hole in work and other details to aid your product 
manufacturing. Sturdily riveted together for lasting 
use. Write for yours today! 






_£ST. 1919 


ee 


The name to RIVET in your memory for fasteners. 


THE MILFORD RIVET & MACHINE COMPANY 


859 BRIDGEPORT AVENUE, MILFORD, CONNECTICUT 
834 ILLINOIS AVENUE, AURORA, ILLINOIS 
1110 WEST RIVER STREET, ELYRIA, OHIO 
30 PLATT STREET, HATBORO, PENNSYLVANIA 
721 SO. PALM AVENUE, ALHAMBRA, CALIFORNIA 
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cially useful in transformer coils 
such as commonly used in high fr 


\ 


quency communications instruments 








Tungsten Carbide Rolls After 
rolling stainless steel wire in one spot 





between the rolls for better than a year 
on a 9-hr day, 5-day week schedule, no 
sign of wear is visible on these Car- 
boloy tungsten carbide rolls. Previous 
rulls used by Knowles Loom Reed 
Works tended to crown the loom reeds 
if the path of the wire travel through 





the rolls was not changed every two 
weeks. Straighteners in foreground flex 
the wire to remove the cast imparted 
by rolling. 





Materials Trends 
in Cars Noted 


Automotive designers continually 
reexamine ‘“‘traditional’’ materials 
used in many auto parts. As a result, 
new materials are specified as models 
change and, for some parts, a definite 
trend becomes recognizable. 


Several such trends were noted by 
W. S. James of Fram Corp., who 
spoke on “engineering highlights” of 





1953 passenger cars at an SAE meet: 
ing earlier this year. 

They were: 

1. A slight increase in the number 
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THE CINCINNATI MILLING MACHINE CO. 


CINCINMAT! 9, OHIO, U.S.A. 


HYDROFORM TOOLS ARE 
CHEAPER TO MAKE 


The parts illustrated below are 
right-hand and left-hand sec- 
tions of a stainless steel duct 

a jet-engine component. The one 
draw ring shown was used to 
Hydroform both parts, by 
simply turning it upside down 
to draw the opposite section. 
The punches were made of cast 


iron, machined to shape. 


Liberal clearance is permitted 
between the punch and draw 
ring—up to 50% of the thickness 
of the material being drawn. 
Punches can be made of inex- 
pensive, easy-to-work materials 

mild steel, brass, Kirksite, 
plastics—depending upon the 


material and shape of the part. 


GET BETTER PARTS... 
BIGGER SAVINGS... 
BY HYDROFORMING 


You'll save on tool costs, cer- 
tainly, by Hydroforming—and 
produce parts of higher quality, 
in fewer operations as well. 
Bulletin M-1759-1 gives detailed 
information on this simplified 
deep drawing process. Write for 
your copy. For data pertinent 
to your production, call in a 
Cincinnati Milling field engineer. 


Hydroform 








Way 


Completes Forming of 
3/g-inch Thick ‘‘X-4130’’ Steel Part to 
Achieve Economy . . . Speed Delivery 


The defense-related part here illustrated was originally 
made from solid bar stock requiring excessive machining 
hours to rough out. High Material cost of “X-4130” steel 
was also a factor. Forging was impractical because of ex- 
cessive die costs and the limited number of pieces required. 

Phoenix solved the problem with a combination of hot 
press forming and hot spinning. Wall thickness was main- 
tained within tolerances which en- 
abled complete final machining, in © 


minimum time. METAL SPINNING 


This method has proved equally (Up to 108”) 


adaptable to forming of heavy-gauge DEEP DRAWING 
experimental development and short (To 350 Tons) 
run production of aircraft parts, WELDING 
ordnance items — rockets, guided (Inert Gas, Arc, 
ae : Oxy-Acetylene) 
missiles — automotive and truck 
housings. FABRICATING 
Avail yourself of PHOENIX- 
SPUN counsel and service for ASSEMBLING 


your forming problems. 





4719 N. 27TH STREET . 


0 
CATALOG IN 


a ny Seleahl Div., PHOENIX PRODUCT S$ CO. 


, 
- 


MILWAUKEE 16, WISCONSIN 
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of engines using aluminum pistons 
a reduction in the number using 
iron pistons 

2. Fewer oil rings with coati 
Now more are used without any 
ing than with either phosphate or tir 
coatings. 

3. An increase in the use of stee! 
backed babbitt for rod bearings. Cast 
babbitt has disappeared completely 

i. Steel-backed babbitt predomi. 
nating over lead bronze with babbitt 
face for main bearings. 

5. Fewer cast iron brake drums 
and more composite or centrifugal 
type drums. 
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\ (viant Stator This 50-ton sta 
tor is one of four that will be used at 
Moffett Field, Calif. to create super 


} 


sonic air blasts for research in aireralt 
and guided missile design. Together. 
the wind tunnel motors being built by 
General Electric will generate a maxi 
mum of 216,000 h.p., the largest load 
ever concentrated on a_ single shaft. 
Shown next to the large stator is 4 
15-lb one for a 5 h.p. motor. 





Spark Machining 


Another process for shaping metal 
carbides and other hard materials 's 
now available in this country. Im 
ported from England, it works on the 
spark machining principle. 

The process was developed }j 
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§ switch 
| is to 


STAINLESS- 
CLAD 


‘TBR PLates 


for lower costs... 
extension of material supplies 


More and more, economy-minded buyers are switching 
to Stainless-Clad Steel Plates as an effective means 
of extending supplies of critical materials and of 
beating the high cost of stainless steel. 


‘Flanged and Dished Heads 
They find that in numerous types of fabrication these 

plates give them all the advantages of stainless steel, 

including high resistance to corrosion—yet with 

considerable savings in material costs. 


Stainless-Clad Plates made by Claymont are a 
composite of stainless steel permanently bonded to 
carbon or alloy steel plate. They’re easy to fabricate; 
will not buckle, crack or peel under the severest 

forming operations. Stainless cladding may be of any 
» specified percentage of total plate from 10% to 50%. 
al 


Other Claymont products include Flanged and 
ft Dished Heads, Alloy and Carbon Steel Plates, 
Large Diameter Welded Steel Pipe. 


To order, write or call Claymont Steel Products 
Department, Wickwire Spencer Steel Division, 
i Claymont, Delaware. 

it. ; 





THE COLORADO FUEL AND IRON CORPORATION—Denver, Colorado 
THE CALIFORNIA WIRE CLOTH CORPORATION—Ookland, California 
WICKWIRE SPENCER STEEL DIVISION—Atlanta Boston © Buffalo « Chicago © Detroit « New York © Philadelphia 
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J-M BLAZECRETE 
builds longer lasting 


refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete* linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you’d mix ordinary 
concrete ...then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Threetypes of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Off. 


Whether you gun it... 


or slap-trowel it... ° 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE—For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 











Johns-Manville BLAZECRETE 
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BUILDS BETTER REFRACTORY LININGS 
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Sparcatron, Ltd., and has been used 
extensively in Europe. It is claimed 
that in substances the 
equipment can holes having 
diameters smaller than 0.01 in. Up 


some hard 
bore 


like some of the processes used to 
shape hard materials, the Sparcatron 
method generates no heat. 


Nylon Wins Again 


Good resistance to sea water ero- 
sion may win nylon a new applica- 
tion, 

The Bureau of Ships subjected 
sample globe and gate valves in- 
corporating nylon trim to extensive 
tests with high-velocity sea water 
flowing through them. First reports 
indicate a high degree of resistance 
to erosion. A nylon insert in the 
disk of a 4!/-in. globe valve was 
found to be in excellent condition 
after 18 months service, while a 
monel valve seat in the valve was 
severely corroded. 


News of Engineers 





The following appointments have been 
announced by Westinghouse  Electru 
Corp.: W. Allen Brecht has been named 
consulting engineer for the Atomic Power 
Div.; John H. Chiles, Jr., manager ot 
engineering, Transformer Div., has been 
named chairman of the American Stand- 
ards Assn.’s Sectional Committee C-57 on 
Transformers, Regulators and Reactofs; 
I. G. Fox has been appointed manager 0! 
materials for the Transfomer Div. Four 
men have been appointed to key posts in 
the newly formed Atomic Equipment 
Dept.: Leon B. Dorsner, supervisor 0! 
manufacturing; Ralph M. Yearick, supet- 
visor of production; James L. Ackerman, 
administrative assistant to the department 
manager; and Benjamin Cametti, manage 
of the pump engineering section. The 
board of directors elected five vice prest 
dents at the annual organization mecting. 
They are: Bruce D. Henderson, general 
manager, purchases and _ traffic, elected 
vice president in charge of purchases and 
trafic; William C. Rowland, vice presi 
dent in charge of the Manufacturing and 
Repair Div.; Franklin L. Snyder, assigned 
to the staff of the executive vice president, 
Defense Products Divisions; C. 5#4” 
Weber, manager, Eastern district, vice 
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I REQUIRE PRECISE TEMPERATURE CONTROL? 





On 





Electronic 


TEMPERATURE 
CONTROLLERS 


provide 
NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 

AND SPEED 


AT LOW COST 















Now, with Thermo Electronic Control- tion is guaranteed to within plus or 


lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000°F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 


minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 










chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


balance circuit for high measuring ac- 
on curacy with an electronic control sys- 
at tem for sensitivity and speed. Calibra- 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


; OTHER 
Thermocouple Pyrometer Controller Bulletin 50G THERMO 


Resistance Bulb Controller Bulletin 55G Jaieas-iie 
PRODUCTS 


Thermocouples 

Protection Tubes 

Quick Coupling Connectors 
Thermocouple and Extension Wires 
Resistance Bulbs 


Thermo Electric 6.3 


FAIR LAWN NEW JERSEY 


Connector Panels 






MISCO runnctx ikinres 





“ oe ce ROSIE = a spans ak la nae, 
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Here it is... 


Heat Resisting -Wear Resisting - Shock Resisting 






MISCO B 
(25 Cr—12 Ni) 
ALLOY HEARTH 


An Effective, Economical METAL HEARTH 


The Misco Flexible Furnace Hearth is made in 


simple 4” x 4” interlocking units for assembling 


to any size. Flat on top and strongly ribbed 


underneath, it will not distort like a large one- 


piece plate. Any warpage is limited to a 4” x 4” 


local area and is not communicated to the hearth 


as a whole. 


If the underlying brickwork is flat to start with, 


the Misco Hearth will remain flat and level 


until the supporting brickwork itself becomes 


displaced. 


The Misco Flexible Hearth resists wear and im- 


pact, is shockproof and practically indestructible. 


It will protect the hearth brickwork up to 


2200°F., and can be used over and over again. 


Michigan Steel Casting Co. 


One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET 
DETROIT 7, MICHIGAN 
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Heat and Corrosion Resistant Alloys 








president in charge of the Washi 
office; Robin S. Kersh, exe utive 
president of Westinghouse Electri 

national Co., vice president of thy 

company in charge of Eastern d 
and Leslie E. Lynde, manager, A 
Gas Turbine Div. 


Risto P. L ipp ila of Bjorksten Re 
Labs, Inc., has been promoted fro 
search chemist to group leader, in 
capacity he will direct research on 1 
plastic combinations for structural 
cations 


Three scientists have recently 
the staff of the metals research lept., 
Armour Research Foundation,  Illinoj 
Institute of Technology. Lyle L. ¢ 
former assistant superintendent of melt 
ing for the Buick Motor Div. foundn 
has been named supervisor of the foundn 
section here; C. Robert Lillie, former 
project engineer for Standard Oil Co. of 
Indiana, and Jack Giddens, former chief 
metallurgist for the Perfect Circle Co 
have been appointed research metallur- 


gists. Dr. Donald H. Madsen, 


research engineer at the Borg-Warner 


former}; 


central research laboratory, has _ been 
named a research engineer in the heat 
power dept, and Erich H. Koeller a 

Radoslav T. Mijanovich have been ap 


pointed research engineers at the foun 


dation. 


General Electric Co. has announced 
the following appointments: In_ the 
Switchgear and Control Div., Clarence 
E. Burke, H. Frank Hentschel and Reg 


nald H. Jones were named general n 





agers for the newly established Hig 
Voltage Switchgear Dept., Medium Vol 


ize Switchgear Dept. and Low V 





Switchgear Dept. respectively | 
L. Cox and Edwin M. Bramwell 
made managers of staff departments 


F. H. Evans has been named manag 
of manufacturing for the Welding Dept 
Thorn L. Mayes has been appointed 


eral manager of the newly estab 
Integral Motor Dept Harry A. Win 
vice president of engineering, has been 
named to a new post performing spe 
cial assignments for the G-E president 
Mr. Winne’s move is in anticipation 0! 
his retirement from the company in the 
latter part of the year. Clarence H 
Linder, vice president afid general man- 
ager of the Major Appliance Div., will 
succeed Mr. Winne; Charles K. Rieger 
vice president and general manager, 
Small Appliance Div., will assume Mr 
Linder’s former post, and Willard H. 
Sahloff, general manager of the Elec 
tronic Div.’s radio and television dept., 
will replace Mr. Rieger in the Small 
Appliance Div. Morrough P. O'Brien, 
Dean of the College of Engineering, 
University of California, has accepted 4 
position as consulting engineer to the 
company's Aircraft Gas Turbine Div. 
while on leave from the University 


Louis L. Potomac, widely known indus 


trialist, was elected president of R flin 
Co. = 


Jl 
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TYPICAL ANALYSES AND TYPES: 

GLOBE Seamless 302 309S 316Cb 330 410 
- GLOWELD Welded 302B 309Cb 317 347 430 
@ Resistance to Corrosion seule 310 521 103 443 
; th at Hich 408 314 329 105 146 

® Stren atni 2 2 - | 

; g : g 309 316 INCONEL * — NICHROME 
r r 

CPS eres * Registered U.S. Trade-Mark **Trade-Mark Reg. U.S. Pat. Off. D-H Co. 

® Resistance to Oxidation at ee eee = ws 
' Globe produces more than 26 standard analyses of stainless steel 
High Temperatures tubes — also special analyses when required. Because varying 
‘ . analyses have widely varying service characteristics, Globe will make 
@ Ease of Fabrication recommendations only after careful study of your particular problem. 
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SIZE RANGE: 

Globe seamless stainless steel tubing may be had in sizes 
from % inch to 6 inches O.D., and in pipe sizes % inch to 6 
inches, standard, extra strong and double extra strong weights. 
Gloweld electric welded stainless steel tubing is available in 
sizes ranging from \% inch to 5 inches O.D. inclusive; in 
standard weight pipe (schedule 40) sizes % inch to 2 inches 
lightweight pipe (schedule 5 and 10) % inch to 4% inches 

Write for Bulletin 333 — Corro- inclusive. 

sion and Heat Resisting Steel An- 

spe alyses — — a valuable refer- 

+ ence tabulation of stainless steel ° 

- poy as produced by various TOLERANCE RANGE: 

0 manufacturers. ‘ : F ; 
the All stainless tubing furnished to standard A.S.T.M. specifi- 
H cations unless otherwise specified to suit your particular 

application requirements. 

an- 
will 
er Globe specialization gives you uniform high quality... 

. Precision checks — and re-checks — at every stage 
‘ [ . . . 

H. of production insure Globe stainless steel tubes that 
“lec- meet your exacting specifications. For more than 
ept., thirty years, specialization in production of steel 
mall tubes has key-noted all Globe research, engineering 
vl on, . . . . 
ty . and mill operations. Write for the Globe Stainless 
as Steel Tubes catalog. 

the ‘ , 
Div GLOBE STEEL TUBES CO., Milwaukee 46, Wis. 

iy Chicago — Cleveland — Detroit — New York — Philadelphia — St. 

- Lovis — Denver — Houston — San Francisco — Glendale, Cal. 

us Producers of Globe seamless stainless steel tubes — Gloweld weld- 

19 Piercing, rolling and reduction of seamless tubes is closely monitor- ed stainless steel tubes — alloy — carbon seamless steel tubes — 

€¢ trom this control room — typical of the highly specialized Globeiron (high purity ingot-iron) seamless tubes — Globe weld- 





*quipment in the Globe mill. ing fittings. 
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"We minimized scrap loss... 
...cut fabricating costs 23.9% 
by letting 


fs i Z j 4 = 
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fabricate our 


“ TUNGSTEN ... 
| MOLYBDENUM 


COMPONENTS 


More and more tungsten and mo- 
lybdenum users are finding Fansteel 
fabrication the answer to compli- 
cated and costly production prob- 

formed te fora basic cone (2) eng lems. Fansteel’s long-experienced 
= _ pag finished by machine engineers and technicians not only 
recommend the material to be 

used but also the shape best adapted to solve a specific 
problem. Why not use Fansteel fabrication to your ad- 
vantage, too? Fansteel will help you effect important 
cost savings by eliminating the scrap and reject problem, 
minimizing inspection costs, and releasing 
equipment and personnel for other work. 


Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM” 


TUNGSTEN & MOLYBDENUM 


22503C 


Fansteel Metallurgical Corporation worrn cuicaco, unos, us. 
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Jack & Heintz, Inc. has named |], 
Vuiheim to the position of chief ¢ 21 


lobn Putnam has been appo 
chiet metallurgist at Engineered Pre 
( asting Co 


Judson C. Travis has been elected pres; 
dent of Handy & Harman. During the 
last year Mr. Travis served as vice presi- 
dent and general manager, and prior to 
that he had been executive vice president 
f the company. 


William O. Wilson, commercial vice 
president, Worthington Corp., has retired 
after 53 years of service with the com. 
pany and its predecéssor companies 


United Chromium, Inc. has appointed 
Frank Passal, a member of its research 
staff, to assistant director of research. 
Plating Div. 


Phil Watson was recently appointed 
manager, Welding Div., P. R. Mallory & 
Co. Former Welding Div. manager, Bil! 
Fetter, was named to manage the Sw-tch 


Div. 


Appointment of R. S. Bright to general 
manager of Chrysler Corp.’s Indianapolis 
plant has been announced. Appointment 
of Carl J]. Demrick to the newly created 
position of general manufacturing man- 
ager of the company’s Plymouth Div. has 
also been announced. 


General Gas Corp. has appointed Ra) 
L. Farabee as a vice president of its sub- 
sidiary, Delta Tank Manufacturing Co., 
Inc. Mr. Farabee will be in charge 
production, engineering, research and 
development 


Appointment of General Harlan | 
Mumma as executive vice president of 
Zenite Metal Corp. has been announced 

. 


Servel, Inc. has named John H. Je 
nings as chief engineer in charge of al 
air-conditioning activities. 


Dr. Gerald V. Kingsley has been named 
research supervisor and Edward O. Fal 
berg has been selected production metal 
lurgy supervisor at Bohn Aluminum and 
Brass Corp., Research Div. 


After 46 years as executive head ol 
Williams and Co., Harold E. William: 
has retired from active duties as president 
and has become chairman of the board 
Vice president Hugh C. Armstrong has 
been elected president, and C. C. Klein- 
schmidt, vice president and assistant gen- 
eral manager. 


Robert E. Parkinson has been appointed 
supervisor of materials research for The 
Kawneer Co. 


Acme Steel Co. has announced the ap- 
pointment of Walter F. Hinkle as director 
of engineering and research. In this ¢& 
pacity, Mr. Hinkle will direct all engt 
neering activities of the company. Jame: 
N. Wognum has been named chief eng 
neer of the company's newly created 
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p 100 Years experience has 
built the skills that make 


STANDARD STEEL Ring-leaders 


in industrial circles 


Peer eters se 


Photographed through one of the smallest forged rings made by Standard Steel, 
this 120-inch Niles vertical boring mill is machining a gun base mount stand 
ring which will have a finish O.D. of 691% inches, which operator is checking. 


Experience builds skill, and skilled manufacturing pro- 
duces quality products. Standard Steel Works has had 
100 years of experience to build the manufacturing skills 
that produce finest quality weldless rings and flanges. 
Standard Steel’s experience has developed to a high 
degree the skills that make possible accurate quality con- 
trol of the analysis and physical properties of their steels 


. . . Close control of heat treatment, rolling and other 
forming operations .. . precise machining to assure fin- 
ishing of rings and flanges to exact specifications. 

You can’t ignore experience as a guide to quality, and 
Standard Steel’s experience is hard to match... still 
another reason why you can always rely on Standard 
Steel for rings and flanges. 


ONE OF SIX REASONS why you should call Standard Steel for forgings and castings. 


] Experience—produced by skilled 3 
workmen with 20 to 40 years experi- 
ence. 


Quality Steel—through production of 4 
own steel by acid process. 


Uniformity—assured by precise con- 
trol of forging and rolling operations. 


Fast Service—a vital factor in the con- 
tinuing growth of Standard Steel for 
over 150 years. 


5 Testing—radiographic tests, tensile 
tests, hardness tests, ultrasonic probing 
of internal structure, etc. 


6 Capacity—vunsurpassed ability to pro- 
duce forgings and castings of unusual 
sizes and shapes, such as weldless rings 

all the way up to 144” O.D, 


For more information, write Dept. 8523 


Standard Steel Works Division 
BURNHAM, PENNSYLVANIA 


BALDWIN -LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. . 
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Stainless Steel Plates 
ready for fabrication 
accurately produced by 


G. 0. CARLSON, INC. 








Segue gear time and time again turn to G. O. Carlson, 
Inc. for what they need in stainless steel. These 
fabricators know that Carlson’s experienced specialists 
in Engineering and Production plan their work... for | 
accuracy, for economy, for prompt delivery. | 

The patterns illustrated are typical. Made from Type | 
304 stainless, these blanks are sheared and sawed from 
3g" plate to 16%” x 23%” dimensions. One 8” 
diameter hole and twenty 2'!@’’ diameter holes were 
machined in these patterns to give the fabricator pieces 
requiring only a minimum of additional work before 
actual fabrication. 

It is this “‘done right’”’ aspect of Carlson workmanship 
that has built a service on which customers fully depend. 
For your work in stainless, let Carlson do it—and be 
completely satisfied. We’ll gladly answer your inquiry 
without delay. 





yy Stainless Steels Exclusively 


ARLSON, we. 


PLATES « FORGINGS * BARS * SHEETS (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
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District Sales Offices in Principal Cities 


Engineering Research Laboratory, lox 
at 7439 S. Ashland Ave., Chicago. 


Dr. Emmett | ] vd, research 
ciate of du Pont Co.’s Film Dept 
search Laboratory has been 
recipient of th 3rd annual award of 
Jacob F. Schoellkopf medal of the West - 


New York Section, American Chi 
cal Society, for his outstanding cont: 


ern 


tion to industrial chemistry. 


John R. McVeigh has joined the 
search & staff of Alloy 
Engineering & Casting Co. as chief engi 
For the past three years, Mr. Mc 
been 
Kennametal, Inc. 

Robert H. Marsh promoted 
to the position of assistant chief enginee: 


at the Lowell plant, Raytheon Manufa 
turing Co., Missile & Radar Div. 


Development 


neer. 


Veigh has research engineer for 


~~” \ 


has been 





A 





. 


Samuel P. Felix has been named gen 
eral manager of the De Laval Turbine 
Pacific Co. A 


N. George Belury has been elected ; 
vice president of American Brake Sho« 
Co. Mr. Belury will continue to serve as 
president of the Castings 


Div. 


W. S. Simpson has been elected vice 
president in charge of the Raybestos Diy 
Raybestos-Manhattan, Inc. 














Engineered 





DeWitt O. Myatt has been named t 
newly created post of manager of 
development, Atlantic Research Corp. Mr 
Myatt joins the company after seven years 
with American Chemical 


the 


of service the 
Society as managing editor of Industrial 
ana [ neineering ¢ } Cmisiry 


Walter F. 
ciated with 
U. S. Air 
Welding Co 


Greenwe d, 
Air 


has 


formerly 
Materiel 
joined Clevelan 


aSSU 


the Command 
Forc al 
as assistant to the president 


Robert C. Abrahamsen has been ap 
pointed general manager of Alpha Tool 


& Supply Co. 


The following appointments have been 
announced by General Electric Co.: H. | 
Service as manager-manufacturing for the 
Accessory Turbine Section, Aircraft Gas 
Turbine Div.; and Francis K. McCune, as 
general manager, Atomic Products Div. 
In his new capacity, Mr. McCune will be 
one of the company’s top executives in the 
held of atomic energy, being responsible 
for the company's far-flung 11,000-man 
atomic energy activities. Joseph L 
Geenens, formerly superintendent of the 
Alnico permanent magnet section Oo! 
Carboloy’s operations in Schenectady, has 
been named manufacturing superintendent 
of the Edmore, Mich. plant of Carboloy 
Dept. 


Woodrow W. DeMuth has been made 
superintendent of plant engineering 
Servel, Inc. 

W. J. Kunz, Jr., Bendix Aviation Corp., 
received the Wright Brothers Medal o! 
the Society of Automotive Engineers '0! 
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<i PERMITE 
ALUMINUM CASTINGS 


Faster production is gained by manufacturers in many 
industries when they change to Permite Aluminum Cast- 
ings for component parts for their finished products. 
Light-weight Permite Aluminum Castings bring easier, 
faster handling on the assembly line. Permite users 
receive castings of uniform quality, thus avoiding inter- 
ruptions caused by defective or substandard parts. 
Deliveries, too, are always on schedule; parts are on 
hand when needed. 


The long experience, flexibility and extensive facilities 
of the Permite organization afford a source of supply 


for aluminum castings — permanent mold, semi-perma- 





nent mold and sand mold — that manufacturers in the 
metalworking industry have found they can depend 


upon to keep production moving smoothly. 


Why not investigate the advantages offered by Permite? 
Send blueprints or specifications on your parts require- 
ments for prompt recommendations and cost estimates. 


There is no obligation to you. 


Cincinnati 25, Ohio 


Detroit: 908 New Center Building New York: 9 Rockefeller Plaza 
Chicago: 64 E. Jackson Boulevard 








ZT Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS... HARDENED, GROUND and FORGED STEEL PARTS 
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NEY’S SMALL PARTS PLAY A 


(illustrated at far left). 


atmospheres. 


instrument problems. 





BIG PART IN 


PRECISION INSTRUMENTS 


This Cageable Vertical Gyro, for use in stabilization and control systems 
of aircraft, guided missiles and radar scanners, manufactured by the Aero- 
nautical Division of the Minneapolis-Honeywell Regulator Co., contains 
three doughnut potentiometers wound with NEY-ORO G high strength, 
precious metal resistance wire, contacted with wiper brushes of Paliney #7 * 


Many other manufacturers of precision instruments specify Ney precious 
metal component parts for use as slip rings, brushes, wipers, commutator 
segments, etc. Ney Precious Metal Alloys have specific qualities which mean 
greater accuracy, longer life and resistance to most corrosive industrial 


Call or write the Ney Engineering Department for assistance with your 


* Registered trade mark 











3NYS3B8 


= THE J. M. NEY COMPANY @ 105 Elm Street, Hartford 1, Conn. 
Specialists in Precious Metal Metallurgy Since 1812 











SIGMUND COHN CORP 
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1952 at the Aeronautic Meeting 
23. The award goes to M1 
ror his paper, “A New Techniqu 
Investigating Jet Engine Compres: 
nd Other Transient Characteristi 


[wo major organizational chan 
the Naugatuck Chemical Div., U. § 
ber Co. have been announced. Dr 
S. Ebers, formerly sales manager, Kt 
tic and Vibrin resins, was named di: 


of research and 


development to 

M. G. Shepard, who has retired. Dr. D 
Lorin Schoene, formerly manager of pla: 
tics development, was appointed to tl 
post of assistant director of researc 


development. 


L. R. McClary has been appointed 
ager of the Commercial Evaluation Dept 
General Research Organization, Olin In 
dustries, Inc. 


Philip D. Pearson has been name 
manager of Caland Ore Co., Inland Stee! 
Co.’s Canadian subsidiary. E. W. W/ 
man was named chief engineer at Caland 
oteep Rock operations. 


]. Leroy Bennett, manager of chemic: 
operations for the Explosives Dept.., He 
cules Powder Co., and past president 
the American Institute of Chemical Eng: 
neers, has retired after 46 years with th 
company. 


Dearborn Chemical Co. has announced 
the appointment of J. F. Wilkes as dire 
tor of research and product development, 
in which capacity he will maintain re 
sponsibility for the operation and ad 
ministration of the company’s laboratory 


-— lm Oe he 


]. E. Brinckerhoff, formerly sales 1 
age! of the Refractories Div., Babcock & 
Wilcox Co., has been named genera 
manager of the Division. Other changes 
in the Division are as follows: C. Ll f 
Norton, Jr., formerly technical directo \ 
will become executive assistant in charg \ 
of all development and engineering acti\ 
ties; Carl Claus, formerly superintendent 
of the Augusta works, will become execu 
tive assistant in charge of all sales and 
manufacturing operations; J. D. MeCwu 
lough will continue as chief engineer 10 
charge of engineering, service and appli- 
cation, with additional duties; Bradford 
Hooper, assistant to Mx. Norton, will 
become technical director; and Royce K 
Mack, formerly assistant to Mr. Claus 
will become superintendent of the Augusta 
works. W.H. Rowand, chief engineer 0! 
the company's Boiler Div., has been 
elected a vice president. He will continue 
to hold the post of divisional chie! | 
engineer. 

Tom R. Smith, director of research and 
development for the Maytag Co., |as 


been named vice president in charge 0! 
research and development. 


Kenneth M. Leghorn, executive ‘'« 
president of Sun Tube Corp., has ce? 
elected president of the company. 


A. O. Smith Corp. has announce 
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more to rubber 


The most important factor about any rubber 
part is its ability to do the job for which 

it is intended. While the slingshot 

requires stretch only, industrial rubber 
parts must have resistance to oils, 
chemicals, weather, temperature 

extremes or combinations of these 
deteriorating factors. 






























STALWART engineers have the experience 
and facilities to compound stocks and 
fabricate rubber parts which will serve 
your needs best. From more than 500 
different rubber stocks at their 

disposal they can mold, extrude, 

die-cut, lathe-cut or mandrel-build 
shapes to meet individual, S.A.E. or 
A.S.T.M. specifications. These parts will 
retain their desirable physical, chemical and 
dielectric properties under severe 
operating conditions and give optimum 
performance in each application. 


Specify STALWART rubber parts for that 
one essential quality . . . the ability 
to do a job... best. 


1068-SR 


Write today for 
Catalog 51SR-1 
for complete 
information. 


o § TALWART RUBBER COMPANY 





200 Northfield Road ¢ Bedford, Ohio 


yA} lom-\ GE Ke) ( 


FASTENINGS 


GRC WING NUTS 

Exclusive, finger-grip design; easy = GRC CAP NUTS 

to assemble, disassemble; brightly =, Die cast, not turned! Free of tool 

finished; clean threads. *= marks and cut-off burrs; class 2 
threads tapped square with face of nut. 


NEW! Gre wiNnG screws {= GRC SMALL TUBULAR RIVETS 


A steel screw combined with GRC's Die cast, not headed! Closer tolerances, more 


attractive finger-grip wing-nut.  {/_giform heads, for greater gveting ficiency 


a 
e RUSTPROOF Gries die cast zinc alloy fastenings are durable, 


rustproof . economical, too! All Gries fasten- 
ings may be used without protective finishes in 


e DEPENDABLE most applications. Furnished in all commercial fin- 


ishes when desired. Prompt delivery on standard 


te DURABLE sizes—specials to order. 


& WRITE TODAY FOR SAMPLES AND PRICES 


GRIES REPRODUCER CORP. 


84 Willow Ave., New York 54 cy Phone MOtt Haven 5-7406 











RUBBER COMPANY 


Nn 29 MA A 


“2, 


4 ~ 
| * WRITE FOR INDUSTRIAL CATALOG 


| ne” RUBBER PRODUCTS 
Solid, hard or sponge rubber parts molded to customers 


specifications from natural, synthetic and reclaimed rubber 


Davidson RUBBER COMPANY 


“Estebliched 1657" 


BRIGHTON STREET Department 4 BOSTON 29, MASS, 
186 
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appointment of George M. Gra 
manager of the new Eastern plant 
Welding Products Div., now unde: 


truction at Lancaster, Pa. 


Oliver G Dumont has been 
superintendent of the electrical 
ments at Allis-Chalmers Norwood 
succeeding G. C. Vogel, who recent 


came general superintendent. 





Die d : Steu art A. Milla 
products development engineer fot 
Detrex Corp. 


. : W. McLaugh 
vice president, Union Carbide and ( 
bon Corp. 


Vice Admiral Carl] F. Ho, 
den, (USN retired), president of ¢! 
Federal Telecommunication Labs.. In 


News of Companies 


Babcock & Wilcox Co. has announced 
the establishment of an Atomic Powe 
Div. 


Formation of Precision Castparts Cort 
and full scale commercial operation ot 
the company’s plant at 8705 S. E. 13tl 
Ave., Portland 2, Ore., has been an 
nounced by Joseph B. Cox, president of 
the new firm. 


Rotex Punch Co., Inc., San Leandr 
Calif., is the first firm in the world 
censed to make tools for W illiams 
Metalacing, the new one-step method o! 
buttoning sheet metal together. 


Announcement of a new engineering 
organization in the metal stamping held 
to be known as The' Leake Engineer 
Co. has just been released. The new con 
pany will be located in Monroe, Mich 
ind will operate as an entirely separate 
unit from the Leake Stamping Co. ol 
that city. 


Industrial Equipment Co. has changed 
its name to Industrial Crane & Hoist 
Corp. 


Acquisition of a new building at 1119 
E. Ten Mile Rd., in the industrial area 
of Hazel Park, Mich., to house production 
facilities of its new Shear-Speed Chemical 
Products Div., has been announced by 
Michigan Tool Co. 


A three-day seminar on corrosion f¢ 
sisting process equipment highlighted the 
official opening of the newly expanded 
and completely remodeled research build- 
ing of The Pfaudler Co. in Rochester. 

Opening ceremonies were recently held 
for the new Central Research Laborasorte’ 


of American Smelting and Refining ©°» 
located in South Plainfield, N. J. 


W. M. Chace Co. has completed a 0¢W 
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‘While that’s true of little boys and castings, the 
condition is not equally obvious. In the case of 
castings, spots or flaws are usually unseen... 
invisible to normal inspection , . . but present 


nonetheless and ready to cause trouble, 


That’s why the highest standards of control and 
exacting inspection accompany a Sivyer casting through 
every step of its manufacture. This constant vigilance 


is your best assurance of flawless, precision steel castings. 


. The sign of a “healthy” casting. The Sivyer oo 
is your guarantee of a safe, dependable casting 
— always look for it. 


SIVYER 





SPECIALISTS #N Hl G beri ALLOY AND 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY  MILNAUKEE<S>tHICAGO 9) MAI OFFICE: 1675 $0. 43rd ST.e MILWAUKEE, WIS. 
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Vastly improved techniques in development of alloys 
are made possible by the use of alloy powders 
incorporating titanium and zirconium. From these 
base powders many true alloy powders are available 
in varying percentages. Among these are chromium, 
nickel, cobalt etc. Each particle or grain is a 
true alloy obviating the need of diffusion 
during the sintering process. 


Write today — without obligation — 
for further technical information. 


MC IAL HYDRIDE: 


12-24 CONGRESS STREET e BEVERLY e MASS. 
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wing to its production facilities wl 
*xpected to increase bimetal prod 
tacilities over 12%. 


1 


Transfer of headquarter and sal 
fices of its Pioneer Pump Div. to 275 
Guardian Bldg., Detroit, and transfer , 
manufacturing operations to a new plant 
in Paris, Ky., have been announced } 
Detroit Harvester Co. 


Establishment of a Legal and Paten 
Dept. in General Electric Co.'s Component 
Products Div. has been announced. Al! 
functions pertaining to the division's 
patents, trade marks, copyrights, and pro 
prietary information are transferred to th 
new organization. Douglas S. Moore has 
been named counsel in charge of the 
department, and Robert G. Irish was 
named patent counsel. 


Swedlow Plastics Co. has acquired the 
facilities, personnel, methods, techniques 
and engineering services of the Sjerra 
Products Co., Los Angeles, Calif. 


The merger of Luscombe Airplan 
Corp. with and into Temco Aircraft C rf 
has been completed, and henceforth Lus- 
combe will be known as the Garland 
Plant of Temco. 


Formation of a new company, O’Har. 
Rowan Associates, to serve the plastics 
industry from the Bassett Bldg., 382 
Springfield Ave., Summit, N. J., has been 
announced. The company was organized 
to assist in the proper design and develop 
ment of plastic products, particularly in 
the packaging field. 


Barnes and Reinecke, Inc., Chicago en 
gineering company, specializing in me 
chanical research and development, was 
acquired by Joy Manufacturing C 
Barnes and Reinecke will continue to 
operate under its present name and wit 
its present personnel as a subsidiary 
Joy. 


Vapor Heating Corp. and its manuta 
turing subsidiary, Roth Manufacturin: 
Co., are building a new two million dol- 
lar plant in Niles, Ill. Present plans call 
for occupancy in January, 1954. 


To facilitate its newly instituted plan of 
market product development, Vard Inc. 
has constructed a new brick and ste! 
engineering building. The entire eng! 
neering department has moved into the 
new structure, located adjoining other 
company properties on Foothill Blvd. 
Pasadena. 

The new $12,000,000 Hooker Electro- 
chemical Co. plant now under construction 
at Montague, Mich., is scheduled for com 
pletion by the year’s end. 

Follansbee Steel Corp. has taken up 0¢W 
headquarters in the Gateway Center 
Pittsburgh's Golden Triangle. 

M. W. Kellogg Co. has announced the 
formation of a special division devoted 
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HOW _ 
A MAKER 
OF LAWN 
MOWERS 
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was 
Cold -F 
iq 

Lus : 
das 
ist 
bec Five strong cutter heads help guide the knife blades on 
ioe this fine power mower. They keep the blades aligned and 
yi provide the extra strength required for tough mowing. 

‘These cold-formed shapes also provide something extra 

for the manufacturer. Because they're supplied to exact 
a dimensions, without any waste material, they are 
» easy to assemble. Relatively free of scale and rough- 
ness, they are riveted to the cutter blades quickly 
and easily, without extensive preparation. 

No matter what you manufacture, the chances are good 
= that you could use Bethlehem Cold-Formed Shapes in 
dol your product. Applications of these versatile shapes are 
~ almost limitless—lately we've made them for use in over- 

head doors, sign posts, bus bodies, storage racks, and lawn 
yt furniture, to name only a few. These and other shapes are 
steel made from strip, sheet, or plate steel, from 5 to 24 gage. 
ongi- ° ° ° 
es A rough sketch will enable our engineers to determine 
other whether we can make a practical, economical cold-formed 
vd. shape for you. 
a We'll be glad to have our representative visit your shop 
ction and discuss the possibilities of using Bethlehem Cold- 
com: Formed Shapes in your product. Just phone or write the 
nearest Bethlehem sales office, or, if you prefer, get in 
na touch with us at Bethlehem, Pa. 
she BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
dad On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
ODS 
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Photo shows a 
part of the 
Aluminum Al- 
loy Die cast- 
ing Shop at 
Johnson Mo- 


tors. 

































castings per year 
Out-Board & Marine Mfg. 


tric furnaces for melting 


this concern because they 


cost. Some furnaces have 


lining. 


help Johnson Motors 
produce millions of 
aluminum alloy die 


Johnson Motors, Division 


Waukegan, Ill., has the largest 
aluminum die casting plant 
the world using exclusively elec 


holding the metal to be processed 
in die casting machines for the 
production ot outboard motors. 

AJAX Induction Furnaces 
have proved most satisfactory for 
automatic temperature control, 
gentle movement of the metal 
(which prevents segregation), 
and amazingly low maintenance 
operating for as long as 7 years 


without renewal of refractory 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


INDUCTION MELTING FURNACE 








AJAX ELECTRO METALLURGICAL CORP., and Associated Companies 
AJAX ELECTROTMERMIC CORP., - Northrup High Frequency Induction Fomares 
AJAX ELECTRIC CO., INC., Ihe v 

AJAX ELECTRIC FURNACE CORP,,, Ajax Wyatl Induction Furnaces tor Melting 





cievetona Wherever You Are 
“YOU'RE WELDS 
AHEAD” 


Mexico City, D.F. 


WELDING ELECTRODES 


@ Champion Welding Electrodes and Champion 
Welding Accessories live up to their name for 
superiority from coast to coast. 


Choose Champion and insure complete satisfaction 

on every application. 

Detailed bulletin regarding YOUR specific 
problems on request. Send for it. 


THE CHAMPION RIVET CO. 


CLEVELAND, OHIO © East Chicago, Ind. 











News Digest 








exclusively to the process design of pl 
for the petrochemical and chemical f 
In addition to the establishment of 
new division within its Process D 
the company will further increase its 
tivities in the petrochemical and ch« 
elds by additional emphasis jj 
Research and Development Dept 
industrial scholarship plan, by wl 
salaried employees will have the op; 
tunity of obtaining full tuition grants | 
undergraduate and graduate study wl 
maintaining their regular base pay, 
also been announced by the company. T| 
scholarships, to be offered annually 
selected salaried employees of the c 
pany and its subsidiaries, consist of one 
grant for the pursuance of a master’s 
degree and two for a bachelor’s degre 
each year. 


Formation of Integra-Leeds & Northrut 
Lid., Birmingham, England, has been an 
nounced by Leeds & Northrup and S. A 
Integra, Liege, Belgium. The new firn 
succeeds to the business formerly con 
ducted in Birmingham under the nar 
The Integra Co., Litd., which wa 
branch of the Liege firm. 


News of Societies 





At the annual meeting of the Ame 
ican Zinc Institute, Marshall L. Havey, 
assistant to the president, New Jersey 
Zinc Co., was elected president. Thre 
vice presidents were also elected 
ofice: Warren H. Leverett, National 
Zinc Co., Inc.; George W. Pott 
Potter-Sims Mines, Inc., and Frank A 
Wardlaw, Jr., International Smelting & 
Refining Co. 





James H. Potter has been named pro 
fessor of mechanical engineering and 
associate dean at Stevens Institute 
Technology, where he will serve as heac 
of the mechanical engineering dept. 


The Trinks Industrial Heating Award 
was recently presented to four engineers, 
all industrial executives. The four hon- 
ored were: Harry H. Harris, president, 
General Alloys Co.; Carl I. Hayes, presi- 
dent, C. I. Hayes, Inc.; Carl F. Mayer 
president, The Carl Mayer Corp., and J 
Spotts McDowell, technical assistant to 
the president, Harbison-Walker Refra¢ 
tories Co. 


Recently elected officers for the Meval 
Powder Assn. for 1953-4 are: Thomas 
R. Moore, assistant to vice president, 
General Dyestuff Corp., president; Rob 
ert L. Ziegfeld, acting secretary-treasuret; 
William E. Cairnes, president, Radio 
Cores, Inc., re-elected chairman of the 
Electronic Core Div., and vice president; 
Thomas L. Robinson, president, Powdert- 
craft Corp., chairman of the Fabricators 
Div., and vice president; Paul E. Wein- 
gart, American Metals Co., chairman ol 
the Powder Producers Div. and vic 
president. 
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speed up 


cast iron 


milling 


jobs 


with 


HAYNES STELLITE 


Trade-Mark 


ALLOY TOOLS 


High compressive strength at cutting temperatures . . . 
good impact strength...and extremely low frictional 
coefhcients make HAYNES STELLITE alloys ideal tool 
materials for cast iron milling jobs. 

Two hard grades of HAYNEs STELLITE alloy are avail- 
able for milling cast iron at high speeds. On soft cast iron 

less than 185 Brinell), these tools can take light milling 
cuts at speeds up to 300 surface ft. per min. For heavy 


milling, speeds up to 250 surface ft. per min. can be used. 


Hard cast iron up to 240 Brinell can be milled at speeds — 


as high as 200 surface ft. per minute. Safe chip loads 


range up to 0.025 in. per tooth. 


AYNES 


TRADE-MARK 








‘Ha 
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sand “Haynes Stellite”’ are trade-marks of Union Carbide and Carbon Corporation. 
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Tougher grades of HAYNES STELLITE alloy are avail- 
able for efficient milling of castings that have irregular 
contours, surface imperfections, or inclusions, or where 
there are variations in chill depth. 

HAYNES STELLITE alloy tools are available as fabri- 
cated shell-end mills and as insert milling-cutter blades. 
The different grades of alloy can be used for a wide vari- 
ety of milling conditions. If you wish help on your own 
particular milling problems, write to the nearest Haynes 
Stellite Company office. 

For a copy of the new manual, “HAyNEs STELLITE 


Metal-Cutting Tools,” write to our General Offices. 









Haynes Stellite Company 
A Division of oe 
Union Carbide and Carbon Corporation _ 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Les Angeles—New York—San Francisco—Tuisea 








OIL: FREE 


SELF-LUBRICATING 


< 
9 
> 


4 
Yep, oie 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
SoLipiFies on cansonizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS | 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust 
washers, friction discs, pump vanes etc. 





OTHER GRAPHALLOY 
PRODUCTS 


For applications requiring low 
electrical noise, low and con- 
stant contact drop, high current 


density and minimum wear. CONTACTS 


Used for SELSYNS, DYNA- 
MOTORS, SYNCHROS, ROTA- 
TING STRAIN GAGE pick-ups 


and many other applications. q Pe 
Brush Holders and Coin Silver 
Slip Rings also available. 

GRAPHITE METALLIZING CORPORATION 


1010 NEPPERHAN AVENUE * YONKERS, NEW YORK 


C Please send data on Graphalloy Oil-Free BUSHINGS. 
C] Send data on BRUSHES and CONTACTS. 
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Meetings and Expositions 

gs and Exp 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, International West Coast 
meeting. Vancouver, B. C,, 
Canada. Aug. 17-19, 1953 

WESTERN ELECTRONIC SHOW AND 
CONVENTION San 
Aug. 19-21, 1953. 

ELECTROCHEMICAL SOCIETY, fall 
meeting. Wrightsville Beach, N 
C. Sept. 13-17, 1953. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, tractor and _ production 
forum. Milwaukee. Sept. 14-17 
1953. 


Francisco 


PORCELAIN ENAMEL INSTITUTE, 
annual shop practice forum. Col- 
umbus. Sept. 16-18, 1953. 

NATIONAL FOUNDRY ASSOCIATION, 
annual meeting. Sept. 17-18, 
1953. 

STEEL FOUNDERS’ Society, fall 
meeting. Hot Springs, Va. Sept. 
21-22, 1953. 

INSTRUMENT SOCIETY OF AMERICA, 
national instrument exhibit. Chi- 
cago. Sept. 21-25, 1953. 

NATIONAL ELECTRONICS CONFER- 
ENCE, Chicago. Sept. 28-30, 
1953. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic and _ aircraft 
engineering display and aircraft 
production forum. Los Angeles, 
Sept. 29-Oct. 3, 1953. 

PORCELAIN ENAMEL INSTITUTE, 
annual meeting. White Sulphur 
Springs, W. Va. Sept. 30-Oct. 
2, 1953. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, fall meeting. 
Rochester, N. Y. Oct. 5-7, 1953. 

PRESSED METAL INSTITUTE, annual 
meeting. Philadelphia. Oct. 7- 
10, 1953. 

GRAY IRON FOUNDERS SOCIETY, 
annual meeting. St. Louis. Oct. 
8-9, 1953. 

NATIONAL CONFERENCE ON IN- 
DUSTRIAL HYDRAULICS, annual 
meeting. Chicago. Oct. 8-9, 1953. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Institute of Metals Div., fall 
meeting. Cleveland. Oct 19-21, 
1953. 

AMERICAN SOCIETY FOR METALS, 
annual meeting. Cleveland. Oct. 
19-23, 1953. 

AMERICAN WELDING SOCIETY, an- 
nual meeting. Cleveland. Oct. 
19-21, 1953. 

SOCIETY FOR NON-DESTRUCTIVE 
TESTING, annual meeting. Cleve- 
land. Oct. 19-21, 1953. 

NATIONAL METAL CONGRESS & 
EXPOSITION, Cleveland. Oct. 19- 
23, 1953. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Industrial Minerals Div., fall 
meeting. El Paso. Oct. 28-31. 
1953. 
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FOR MEN 
WHO USE 
WIRE MESH BELTS! 





HERE’S WHY LEADING em, 
ERS SPECIFY “CAMBRIDGE” WIRE MESH 
CONVEYOR BELTS. 


ACCURATE CONSTRUCTION — every 
step of the construction of your belt ig 
carefully controlled so that the finished 
belt meets specifications for size, mesh 
count and mesh opening. Even the 
welds at the edge of the belt are speci- 
ally inspected to give you maximum 
protection at this most vulnerable part. 


RANGE OF SPECIFICATIONS — 
whether you’re handling small light- 
weight parts such as needle bearings or 
heavy bulky parts such as automotive 
forgings or castings, there’s a Cam- 
bridge wire belt specification to meet 
your needs. Even processing through 
heat, acids or quenching solutions is a 
snap when the proper metal or alloy is 
chosen for fabricating your Cambridge 
wire mesh conveyor belt. 


EXPERIENCED ENGINEERING SERVICE— 
the combination of trained engineers 
both in the Cambridge plant and on our 
Sales Staff is your assurance that the 
belt recommended for you is the right 
belt. Cambridge engineers can assist 
you in any phase of conveyor belt 
usage .. . conveyor design, plant lay- 
out, equipment specifications, etc. 


P. Ss. 


IF YOU DON'T USE WIRE MESH BELTS, 
you'll do well to find out how they can 
cut costs and boost output by combin- 
ing product movement with processing 
in your plant. For information write 
direct or call in your Cambridge field 
engineer. See ‘‘Belting-Mechanical”’ in 
your classified telephone directory for 
the Cambridge man nearest you. 





Typical Cambridge Belt Weavers, Balanced 
and Rod-Reinforced, are widely used for 
many processes which can be combined 
with movement. Other Weaves available. 
FREE WIRE BELT MANUAL 
Gives data on design, in- 
stallations, construction. 
Write for your copy now. 


The Cambridge 
Wire Cloth Co. 


Dept.A e Cambridge , Md. 
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MATERIALS & METHODS 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 














Bridgepgr 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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A variety of automatic screw machine parts which illustrate forming, drilling, threading, knurling, and 
milling. Courtesy Seymour Brass Turnings Company, Seymour, Connecticut. 


Achieving Higher Productivity 


Yet Maintaining Accuracy and Good Finish 


Higher productivity is the goal of 
screw machine operators to offset as 
much as possible rising Jabor and ma- 
terial costs. 

It is recognized that ancient, worn- 
out equipment in crowded quarters 
result in high cost, poor working con- 
ditions and low productivity. To at- 
tain higher productivity, the follow- 
ing factors should be considered: 

1, Up-to-date machines — fast and 
sturdy. 

2. Well-designed tools that perform 
with maximum efficiency and tool life. 

3. Fast-cutting brass rod—accurate 
in dimensions and uniform in quality. 

4. Proper coolant-lubricants. 

5. Well-arranged layout in a good 
building. 

Turning 


On copper alloys the larger portion 
of forming operations are performed 
by circular, dovetail or flat tools. Turn- 
ing and drilling or reaming can be 
done simultaneously. On exceedingly 
Close tolerance work, drilling can 
Sometimes cause variations in the size 
of the part. However, in other cases, 
drilling will tend to support the work. 

Tools for cutting metal with a ma- 
chinability rating between 70 and 100 
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per cent, require very little rake, as 
illustrated below. 


END 

CUTTING 

EDGE 

me ,. SIDE CUTTING 

“us == EDGE ANGLE 10-15° 


SIDE RAKE ANGLE O° BACK RAKE ANGLE 











L-. 
e e oe 
SIDE > - > kK Front 
RELIEF ANGLE RELIEF ANGLE 
4-6° 4-6° 


Bridgeport Ledrite 6, which fulfills 
at least 90 per cent of requirements, 
has a 100 per cent machinability rat- 
ing. It contains 61% copper, 3.4% 
lead, remainder zinc. 

Ledrite 2 Medium Leaded, machin- 
ability rating of 90 per cent (65% cop- 
per, 1.8% lead, remainder zinc) was 
developed for excellent machinability 
plus cold working as required for roll 
threading, knurling, forming and ex- 
panding. 

Accuracy 


Accuracy is maintained by elimina- 








~——- ] 


tion of mechanical faults, and in inany 
cases its loss can be attributed direct- 
ly to too much heat generated through 
friction. Sharp tools of proper hard- 
ness are imperative in attempting to 
hold accurate sizes. However, the re- 
moval of chips is an important factor. 
If the tool is not cutting cleanly, the 
increased pressure between the work 
and the tool forces the work away 
from the tool and at the same time 
thrusts the carriage back. This condi- 
tion normally accounts for oversize 
parts. 

Undersized dimensions are gener- 
ally caused by excessive heat. Vibra- 
tion in thin, long work pieces or in the 
tool or machine itself, will lead to 
variation in dimensions. Lighter cuts 
will generally reduce this vibration. 
Rigidity of the brass rod permits bet- 
ter shape and accuracy in the finished 
part, in other words, better quality 
control. 

Finish 

A good finish should be obtained 
with the first cut if possible, eliminat- 
ing two operations, viz., roughing and 
finishing cuts. Finish is affected by 
practically every condition encount- 
ered in machining. Dull tools are the 
most common cause of poor finish. 

Better finishes, in many cases, can 
be obtained through carefully ground 
and polished cutting surfaces, the use 
of higher surface speeds and slower 
feeds. Minimum rake angles apply to 
free turning brass rod. However, the 
condition of the machine—play in the 
spindle, rigidity in the tool posts and 
ways—and the type of lubricant affect 
the finish considerably. 

When the front clearance is too 
small, the burnished or bumpy surface 
and increased heat through friction in- 
stantly reveal the source of trouble. 
If the finish cut is heavy, high rake 
and clearance angles cause hogging 
in and chattering by permitting the 
tool to vibrate, even though slightly. 

Write for Bridgeport’s “Technical 
Handbook” for the physical and me- 
chanical properties of standard rod al- 
loys and other mill products. Please 
contact the nearest Bridgeport sales 


office for your metal requirements. 
(9958) 
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/ Technical Reports 
on Materials 


Ferrous 


EFFECT OF TITANIUM AND VANADIUM 
ON THE MECHANICAL PROPERTIES AND 
WELDABILITY OF EXPERIMENTAL Low 


ALLOY HIGH-TENSIL STEEL. U. S. Na 
Research Laboratory, 1948. Report PB 


ible from Office of Pangborn cuts costs, 


ail, 
Technical Services, U. S$. Dept. of Com- 


’ , ; =o . sd 
merce, Wash. 25, D. C. Mimeo $1.25 saves time 
Small variations produced marked effect 
on transition temperature. WV 
| 


INFLUENCE OF BORON AND NICKEL ON 
SOME PROPERTIES OF EXPERIMENTAI ( ) ee ee e 
STEELS CONTAINING 0.3 PERCENT CAR- I Precision Finishing 
BON AND 0.8 PERCENT MANGANESE. Pangborn Hydro-Finish g5 
1943. Report PB 108360, 34 pp. Avail- Cabinet—-Removes 


able from Library of Congress, Publica- scale and direc- 
tion Board Project, Wash. 25, D. C. tional grinding 
j Microfilm $2.25, protostat $5.00. lines ... holds tol- 


@Bbe. . ‘> y. 
4i232; ta pp. Al 











erances to .0001” 
Nonferrous and prepares sur- 
TITANIUM ALLOY PHASE DIAGRAMS FOR faces for painting 
THE SYSTEMS TITANIUM-MANGANESE., or plating. Liquid 
TITANIUM-TANTALUM AND TITANIUM- blast reduces cost- 
TUNGSTEN. Battelle Memorial Institute. ly hand cleaning 
1950. Two progress reports: PB 108425, and finishing of 
9 pp., microfilm $1.25, photostat $1.25; molds, dies, tools, 
PB 108426, 20 pp., microfilm $1.75, etc. Models from 
bhotostat $2.50. Available from Librar) ... $1410 and up. 
of Congress, Publication Board Project, 


Wash. 25, D. C. 





(2) Dust Control 


TITANIUM-IRON PHASE DIAGRAM. Univ. 


0} Notre Dame, 1951-2. Two parts: PB Pangborn Unit Dust 


108423, 43 pp., mic ofilm $2.50; photo- een Traps 
stat $6.25; PB 108424, 53 pp., micro- wf dust at the nde 
film $2.75, photostat $7.50. Available hi 2) Pm Machine wear anc 


from Library of Congress, Publicatio) tear is minimized, 
Board Project, Wash. 25. D. C. housekeeping and 
maintenance costs 
EFFECTS OF RESTRAINING ON _ THI , ae reduced. Solves 
STRENGTH Ol ALUMINUM ALLOY H many grinding 
STRUTS. Royal Aircraft Establishment, a ie : and polishing 
Gt. Britain, 1949. Report PB 108774, 13 —- — nuisances and al- 
} ‘ 








bp. Available from Library of Congress, | | lows reclamation 
Publication Board Project, Wash. 25, > of valuable mate- 
D. C. Microfilm $1.75, photostat $2.50 rial. Models from 


. .. . $286 and up. 
Nonmetallics $ ; 


THE ELECTRICAL PROPERTIES OF SILICA 


FIBER PAPER. U. S. Naval Research : 
Laboratory. Report PB 111077, 12 pp. Pangborn Blast Cleaning Machines 


Kinney Manufacturing Co.,. \ Available from Office of Technical Serv- Portable model cleans structures, 


manufacturers of Vacuum and ices, U. S. Dept. of Commerce, Wash. aries air on 7 ol 
Liquid Pumps. Representatives 25, D. C. Mimeo $.50. Paper from ene © * ° P. 


quartz withstood very high temperatures tionary cabinet saves time and 
* « , . , 1] ; | arts 
throughout the United States but had little tensile strength. But it money cleaning small metal p 


j j j . ; .. » $319 and up. 
and in Foreign Countries. can be impregnated to give good me- $3 P 
Write for details on these machines 
to: PANGBORN CorRPORATION, 170° 
Pangborn Blvd., Hagerstown, Md. 
Lal 


Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control equipment 











chanical strength and appropriate elec- 
trical properties. 
a a Low-TEMPERATURE POLYMERIC COMPO- 


KINNEY MANUFACTURING CO. SITIONS. Polaroid Corp., 1950. Report 
3523 Washington St. * Boston 30, Mass. PB 108900, 53 pp. Available from 


Please send Bulletin V-51B describing the Library of Congress, Publication Board 


mtn Project, Wash. 25, D. C. Microfilm | 
$2.75, photostat $7.50. Research directed 
toward obtaining polymeric compositions anqborn 
which retain their strength and do not 


undergo brittle failure at temperatures | BLAST CLEANS CHEAPER 
down to —65 F. 
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... when you LEAD them,that’s game in the BAG 


You have to shoot ahead of fast-moving game, if you want to take home something for dinner. Same 


with business. Now's the time to plan for the day when you can get all the materials you want, with 
] 
| 


d 


ocations gone, orders maybe not so plentiful, and competition red-hot. @ Allegheny Stainless Steel 
can work marvels in adding sales advantages to the products you make, or reducing operating 
costs in the equipment you use. Let our Development Engineers show you how. 


Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


You can make it BE77ER with 


Allegheny Metal 


Warehouse stocks carried by 
all Ryerson plants 





PLA-TANK, INC. 


(our manufacturing subsidiary) 


PLANT, LABORATORY 
and WORKING FORCE 


is now available for 


CUSTOM FABRICATION 
PLASTIC LAMINATES 


TO YOUR 
SPECIFICATIONS 


by Open-Mold (Hand Lay-up) Methods 
for items requiring Chemical Resistance, 
Structural Strength, Light Weight, Elec- 
trical Non-Conductivity, Low Resonance. 
Finishes superior to porcelain enamel are 
available. 


Typical of such items are: 


Piumbing Fixtures 
Building Supplies Trays and Pans 
Aircraft Components Covers and Hoods 
Boats Shower Stalls 

and other larger shapes in small or mod- 
erate quantities. Our engineering depart- 
ment will give a frank opinion on the 
suitability of any suggested application 
and quote without obligation. 

Regular PLA-TANK® Brand items in- 
clude Tanks, Pipe, Duct Systems, Fume 
Hoods and Stacks—the pioneers and 
leaders in the field! 


Refrigerator Shells 


Address inquiries in confidence to 


Technical Reports .. . 











continued from page 194 


Parts and Forms 


SANDWICH CONSTRUCTION AND CORE 
MATERIALS. PART Iv. W. J. Pullen, R 
G. Chapman, S. Pearson and ]. K. Oaks, 
Aeronautical esearch Council Gi 
Britain, 1952. port N-21808, 18 pp 
Available « loan from National Ad 
visory Committee for Aeronautics, 17 
F S$t., Wash. 25, D. C. 
“Balsolite”’ 


Three sections 
Impregnated Paper Cellulas 
Material as an Elastic Stabiliser: Com- 
pression Tests on Sandwich Panels with 
‘Balsolite’” Cores; Strength Tests of a 
Typhoon Type Fuselage of “Balsolite”’ 
Sandwich Construction. 


Mo.tp DESIGN FOR CASTING STEEL IN 
SAND. O.T.S., 1953. Report PB 111100, 
14 pp. Available from Office of Techni- 
cal Services, U. §. Dept. of Commerce. 
Wash. 25, D. C. 


Coatings 
PROTECTIVE VALUE OF SURFACE TREAT 
MENTS FOR MAGNESIUM ALLOYS. Fred 
M. Reinhart, National Bureau of Stand- 
ards, 1952. Report N-22876, 31 pp. 
Available on loan from National Aad- 
visory Committee for Aeronautics, 1724 
F St., Wash. 25, D. C. Eleven different 
painted surface treatments on three types 
of magnesium alloys in salt fog, marine 
atmosphere and tidewater environments. 


RELATION BETWEEN ROUGHNESS OF 
INTERFACE AND ADHERENCE OF POoRCE- 
LAIN ENAMEL TO STEEL. J. C. Rich- 
mond, D. G. Moore, H. B. Kirkpatrick 
and W. N. Harrison, National Bureau 
of Standards, 1953. NACA TN 2934, 
29 pp. Available from National Ad- 
visory Committee for Aeronautics, 1724 
F St., Wash. 25, D. C. Positive correla- 
tion found. In general, better adherence 
was associated with enamels applied to 
pickled, iron than to sandblasted iron fot 
the same degree of roughness of inter- 
face. Although roughness of interface is 
necessary for good adherence, other fac- 
tors also are influential. 


Joining 
ROOM-TEMPERATURE CURING METAL- 
TO-METAL ADHESIVES. U. S. Rubber Co., 
1951. Report PB 108775, 19 pp. Avail- 
able from Library of Congress, Publica- 
tion Board Project, Wash. 25, D. C. 
Microfilm $1.75, photostat $2.50. Prog- 
ress report. Best adhesives were based 
on ethyllenic-type polymers or on epoxy 
resins. 


INVESTIGATIONS INTO GLUES AND GLU- 
ING. PROGRESS REPORT 71—SEPTEMBER 
1952. BEHAVIOUR OF GLUED Woop 
Propucts IN LIGHT NAVAL CRAFT. 
THIRD YEAR'S ANALYsIS. R. J. Newall 
and L. §. Doman, Forest Products Re- 
search Laboratory, Gt. Britain. Report 
N-21676, 6 pp. Available on loan from 
National Advisory Committee for Aero- 
nautics, 1724 F St., Wash. 25, D. C. 





Composition D 


WORTHY OF YOUR 
CONSIDERATION! 





may save 





you thou- 
sands of 


dollars annually! 


If you have need of any of 
the following applications it 
will pay you to investigate 
Composition D. 


1. RUST PREVENTATIVE 
2. SOLVENT 

3. RANCIDITY RETARDENT 

4. SOLUBLE OIL ADDITIVE 

5. FLUX REMOVER 

6. HEAT TREATING 

7. HYDROSTATIC TESTING 

8. TEXTILE FIELD 

9. MACHINE SHOP OPERATIONS 
10. WIRE INDUSTRY 


Send for your 
FREE SAMPLE today! 


MITCHELL-BRADFORD 
CHEMICAL COMPANY 


2446A Main St. 
Nebel STRATFORD, CONN. 
Bradtvord 


QUALITY PRODUCTS OF CHEMICAL RESEARCH 


MATERIALS & METHODS 








RECENT 
INTERESTING 
DESIGNS 









Aircraft strut part. Wt: 8% Ib. 


Fulcrum for internal combustion engine. Wt: 4 Ib. 


rom the Bethlehem 
Drop Forge Shops 





Blank for high-speed gear. Wt: 2% Ib. 
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Arm for aircraft aileron control. Wt: 6 Ib. 





Every working day of the year the Bethlehem drop 


.) 


forge shops turn out a steady stream of interesting 
designs; some simple, some complex, but all pro- 
duced with the same exacting care. A recent group 
is pictured here, and as you can see, the pieces are 
meant for use in widely different industrial fields. 

These of course are but a few—a tiny fraction— 
of the huge number of sizes and types that Bethle- 


hem makes. We are equipped for closed-die forg- 





ings ranging in weight from several ounces to well 
S over 200 lb—forgings available in carbon or alloy Link used in coal cutter. Wt: 261 Ib. 
steel, untreated or heat-treated. 


Why not let us see prints of the next design you 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Expert 
Distributor: Bethlehem Steel Export Corporation 


expect to order? We handle all production details, 
| including the sinking of the dies, in a way to please 


the most particular buyer. 


RD 


PANY Bethlehem facilities for the making of closed-die 
t. forgings include steam and board drop hammers, 
NN. 1500 to 8000 Ib; mechanical presses to 3000 tons; 


upsetters 9 in. and smaller. 


AD 














BOOK REVIEWS 


Tool Engineering 


TOOL ENGINEERS’ Data BooK. 5) 
Gerhard J]. Gruen. Published by 
Reinhold Publishing Corp., Neu 
York, 36, N. Y., 1953. Cloth, 6 by 
9m. 219 pp. Price $5.50. : 


Here is a ready refer rence to all of 
the tables, formulas, constants and 
specifications needed by the practic- 
ing tool engineer and designer. A 


special effort has been made to cover 
all of the latest developments, many 
of which have never before appeared 
in print. Complete data on the gen- 
eral pecoern of special alloys, heat 
treatment of special alloys and stain 
less steels, spot identification of met 
als, alloys and plastics, blank size 
diameters for shells and a_ vast 
amount of other recent information 
is tO b rO ind here Also 1fh¢ luded in 
Conversion table Ds 
nathematical tables and a 


- i 11, . 
of metallurgical 


sc parate SECTIONS are 
glossary 


rms 


Engineering Materials 


INTRODUCTORY ENGINEERING MA. 
rERIALS. By Irving H. Cowdrey and 
EB. LL. Barthol Mew, /) Published by 
McGraw-Hill Book Co., New York 
36; N. Y., 1953. Cloth, 6 b) Q 1” 
{24 pp. Price $6.00. ; 


This book offers a sound elemen 
tary and descriptive treatment of 
engineering materials. Provided for 
the reader is a fundamental analysis 
affecting the 
properties of materials used by vari 


ous kinds of engineers. designers. 


of the several elements 


New concept in photography 





Set the Robot-Star just once, and 
you're all set for as many as 24 
(or 48) exposures, made singly or 
in rapid-fire sequence, as fast as 
8 per second! Robot-Star automat- 
ically moves film and resets shut- 
ter after each expos..e. Sur- 
passes human efficiency because 
of its built-in clock-work motor. } 
Remote control release and other # 
accessories bring new camera 
applications never before thought 
possible in science and industry 
as well as for personal use. 
Takes any standard film—color, 
too. Gets 50% more pictures, 
with 55 exposures instead of 36 
per loading. Choice of Schneider 
lenses, wide angle to telephoto. 
For new camera thrills —get 
Robot-Star—from $217.50. 


| 
| 
| 


Write for authoritative treatise T— 
**New Techniques in Photography for Industry 
and Science’’—Sent without charge. 
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Now 
equipped 
to take 
35mm 
standard 
cartridges, 


Gets the 
action every 
time because 











and draftsmen. Using a sound basis 
of cause-and-effect discussion in 
explanation of the why of prope: 
in relation to structures and processes 
the book provides the wher 
a complete understanding of 
physical picture. This is furtl 
by an emphasis throughout the 


on the correlation between str 


ind properties Use is mad 
photo microg rraphs rather than 
librium diagrams in the metalli 
tion, in order to illustrate what 
happens by actually showing how 
ternal structures result from 
composition and processes, and 
turn determine the mass chara 

tics. Wherever possible, graphs 
replace tabulations for additional 
clarity. Recent advances include 
here are continuous casting, carbo 
nitriding, ductile cast iron, boror 
treated steels, aluminum alloy an 


sleeve bearings. 


Other New Books 


AAs YSIS OF ALUMINUM ALLoys. B 
i ; 77” 7 ' 
born and W. Stross. Published 6 


cal Publishing Co., Inc., New York 10, N 
1953. 144 pp. Price $3.50. This 

many of which 
new; others are modified versions of 
methods, and a few are established standar 
Methods range from those requiring 
\hvsicochemical instruments to those wi 
can be carried out with the normal equit 
ment available in the general chemical | 


vey of analytical methods, 


I k lists gravimetric, volumetr 
lvt te etri and ol 
hods e det : 
] 4 ! t | 
M ods e nation of le 
ements stch as rylliur smutl 
_ 4 1 be im ils es rib 


, > j 1953 

27 . P; <5 ( ’ oe 

fl ire t 1 gs r I y At 
Convention of American Electropl S 
iety held in Chicago, be e 16-19, ] 
idition to the business proceedings noted |! 1 
the work contains such papers as Some Ex 

periences it Heavy Phods win Plati nd, H if 


Tt. Wiesner; An Explanation of Black Nick 
Plating, Earl J. Serfass, Ralph F. ‘Mis 
ind Walter R. Meyer; Plastics as Platw 


Room Enaineerina Materia D (saranet 
‘oulke: Vacuum Metallizina + lay. 7. G 
Foulke; Vacuum Meta , 

Seiter 


Crerar Mertats Asstracts. Published by 1% 
Tohn Crerar Library, Chicago 1, 0 450 ¥ 
Paper 8% by 11 in. 56 pp. Price $50 per 
Twelve Monthly Issues on Subscription Ba 

Increased coverage of Crerar Metals Abstracts 
to include vanadium swells to more than 1 
the number of research and development p? 
pers reported in the current issue of th 
scientific reporting service on critical metals 
Monthly reports now cover titanium, 

conium, hafnium, the rare earths, molybdenum 
vanadium, and papers of research interest 
the field of ferrous alloys. These compr 
sive, informative abstracts of research artic 
and critical reviews enable the research worket 
to keep abreast of latest developments. A ¢ 
tailed in dex and cross references 4! 

quick location of items of special interest 
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Low Melting Alloys. Cerro de Pasco Corp., 
40 Wall St., New York 5, N. Y. Loose- 
leaf binder and informative engineering lit- 
releases for those interested in keep- 
yreast of new developments in Cerro 
Request direct from Cerro on com- 
letterhead. 


Pre-Coated Metal Strip. Coated Coils Corp., 

il] Versatile color finishes produced 

cclusive process is illustrated by ac 

sample of Enamelstrip, the metal coil 

pre-coated in color. Address inquiries to 

Mr. Marvin Richfield, Adv. Mgr., 513 W. 
St., New York, N. Y. 


Zinc Die Castings. Dollin Corp., 4 pp, ill. 


Describes high-speed automatic production 
variety of simple or intricate small 
lie castings. (56) 


Magnesium and Aluminum Castings. Eclipse- 
Pioneer Div. Foundries. “Book of Facts’”’ 
shows company’s facilities for custom-mak- 
ing aluminum and magnesium castings. (57) 


Aluminum Alloy. Frontier Bronze Corp. 
Data on Frontier 40-E aluminum alloy, com- 
bining high strength, good shock and cor- 
rosion resistance and machinability. (58) 


Contact Rivets. Gibson Electric Co., 6 pp, 
ill, No. C-521. Description and specifica- 
tions of a complete line of Gibson electrical 
contact rivets. (59) 


Aluminum Extrusions. Harvey Aluminum 
Div., Harvey Machine Co., 8 pp, ill. Prop- 
erties, characteristics and applications of a 
variety of aluminum extrusions produced by 
this company. (60) 


Double-Headed Parts. John Hassall, Inc. 
Catalog shows numerous double-headed 
parts, indicating applications and suggesting 
other applications of double-heading opera- 
tions. (61) 


High Temperature Alloys. Haynes Stellite 
Div. ‘“‘Haynes Alloys for High Temperature 
Service” provides detailed tables and charts 
on their properties and heat treatment. (62) 


Precision Investment Castings. Hitchiner 
Mtg. Co., Inc., 6 pp, ill. Evaluates preci- 
sion investment casting methods as to costs, 
production and properties of parts. (63) 


Beryllium-Copper Electronic Components. In- 
strument Specialties Co., Inc., 8 pp, ill, No. 
7-A. Includes specifications of a complete 
line of micro-processed electronic compon- 
ents of beryllium-copper. (64) 


Centrifugal Castings. Janney Cylinder Co., 
25 pp, ill. Describes wide variety of finished 
machined centrifugal castings available. 
Lists alloys and their properties and types 
of products. (65) 


Bronze Bars. Johnson Bronze Co., 2 pp, ill. 
Users of Johnson’s Universal bronze bars 
offer many typical applications. (66) 


Heat Resistant Titanium Alloy. Kennametal 
Inc., 6 pp, ill, No. 1052. Lists the many 
advantages of using Kentanium, a new heat 
resistant titanium alloy. (67) 


Titanium and Its Alloys. Mallory-Sharon Ti- 
tamium Corp., 16 pp, ill. Current data on 
the properties of various grades of titanium 
and titanium alloys. (68) 


Metal Hydrides. Metal Hydrides, Inc., 4 pp. 
Describes metallurgical and chemical hy- 
drides, their use in alloying, hydrogen pro- 
duction, reduction of compounds, etc. (69) 


ee Castings. Monarch Aluminum 
'g. Co., 4 pp, ill. Describes permanent 
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mold castings made by new process to give 
high dense finish of great durability. (70) 


Bronze and Babbitt Metals. National Bea: 
ing Div., 2 pp. Price lists of ‘“Tiger Bronze 

cored and solid bars and babbitt metals, all 
for bearing usage. (71) 


Precision Casting. Ohio Precision Castings 
Inc., 12 pp, ill. Numerous examples of in- 
dustrial applications of this company’s brass, 
bronze, aluminum and_ beryllium-copper 
plaster mold castings. (72) 


Copper Tubing. Penn Brass & Copper Co., 
6 pp, ill. Features of this company’s seam- 
less copper tubing. Includes tables of safe 
internal working pressures of various tub- 
ing sizes. (73) 


Expanded Metal Meshes. Penn Metal Co., 
Inc., 24 pp, ill, No. 493 EM. Detailed in- 
formation on Penmetal Expanded Metal, 
sheet metal that has been slit and expanded 
up to 10 times its original width. (74) 


Aluminum Castings. The Permold Co., ill. 
Shows how continuous, scientific control of 
Permold aluminum casting quality, to speci- 
fications, saves time and money. (75) 


Spun Shapes. Phoenix Products Co., Metal 
Spinning Div., 4 pp, ill. Describes Phoe- 
nixspun methods for spinning spherical and 
extra deep-drawn contours. (76) 


Aluminum Extrusions. Revere Copper & Brass 
Inc., 28 pp, ill. Features a simplified easy- 
to-follow section on standard tolerances of 
aluminum extruded shapes, presented in 
table form. (77) 


Aluminum and Magnesium Castings. Rolle 
Mfg. Co., Inc., 16 pp, ill. Complete data 
on various magnesium and aluminum cast- 
ings, plus views showing inspection pro- 
cedures. (78) 


Precision Investment Casting. Alexander 
Saunders & Co., 12 pp, ill. Advantages in 
comparison with conventional methods of 
producing precision investment casting, 
technique, and equipment and supplies 
needed. (79) 


Aluminum and Magnesium Sand Castings. 
South Gate Aluminum & Magnesium Co., 
12 pp, ill. Features the facilities of this 
company for producing precision aluminum 
and magnesium sand castings and precision 
machined parts. (80) 


Spun Metal Parts. Spincraft Inc., No. 3. 
Data book on metal spinning and fabricating 
gives data on process and help in designing 
for economical production. (81) 


Bourdon-Tube Materials. Superior Tube 
Co., 4 pp, ill. Reprint discusses properties, 
shaping, working and joining of three basic 
classifications of Bourdon-tube materials. 


(82) 


Tungsten Electrodes. Sylvania Electric Prod- 
ucts Inc., 2 pp, ill, No. TC-1. Advantages, 
sizes, surface finishes, tempers and packing 
and distribution of tungsten electrodes for 
atomic hydrogen, helium and argon arc 
welding. (83) 


Sintered Metal Parts. U. S. Graphite Co., 
40 pp, ill, No. G-53. Attractively presents 
facilities of this company for producing a 
wide variety of Gramix high quality low 
cost sintered metal parts. (84) 


Castings and Patterns. Wellman Bronze & 


Aluminum Co., 16 pp, ill, No. 53. Includes 
facilities of this company for producing a 
variety of nonterrous castings and wood or 
metal patterns (85) 


Self-Lubricating Bearings. Wel-Met Co., 3 
pp, No. 104. Lists 133 MPS standard self- 
lubricating bearing sizes, and gives inside 
and outside diameter and length dimensions. 


(86) 


Light Metal Forgings. Wyman-Gordon Prod- 
ucts Corp., 4 pp, ill. Announces the availa- 
bility of large-size light alloy forgings, par- 
ticularly those of magnesium and 75-S 
aluminum. (87) 


Nonmetallic Materials @® Parts 
© Forms 


New Basic Lubricants. The Alpha Corp., 8 
pp, ill, No. 100. Presents standard indus- 
trial grades and compositions of a variety 
of Molykote Lubricants for use wherever 
bearing pressures and temperatures are be- 
yond the capacity of conventional lubri- 
cants. (89) 


Molded Plastics, Hard Rubber. American 
Hard Rubber Co., 80 pp, ill. Handbook of 
properties, tolerances and weights, design 
techniques, machining and finishing methods 
for this firm’s hard rubbers and plastics. 
(90) 


Corrosion Proof Cements. Atlas Mineral 
Products Co., No. 5-1. Handy charts cover 
a complete line of resin, sulfur, silicate and 
asphaltic cements, and shows how to select 
the correct cement for a specific application. 

(91) 


Gaskets, Packings, Etc. Auburn Mfg. Co., 3 
pp, ill. Discusses the various products pro- 
duced by this company, including gaskets, 
packings, washers, spacers, seals, shims and 
bushings. (92) 


Rubber Parts. Automotive Rubber Co., Inc. 
Series of bulletins show use of rubber for 
insulation or corrosion prevention in indus- 
trial equipment. (93) 


Piezo-Electric Materials. Brush Electronics 
Co., 24 pp, ill, No. CD-23001. Complete 
data on Piezotronics, its many functions, and 
its broad applications. (94) 


Plastics Forms. Cadillac Plastic Co., 12 pp. 
Size sheets and price lists of Cadillac's plas- 
tics materials supplied in sheet, rod and 


tube. (95) 


Ceramic Bodies. Centralab Div., of Globe- 
Union Inc., 28 pp, ill, No. 720-10M. Com- 
prehensive survey of this firm’s ceramic pro- 
duction. Includes description of engineering 
properties of ceramics, design information, 
allowable tolerances, and indicates broad 
scope of ceramic products with data dimen- 
sions. (96) 


Coated Fabrics. The Connecticut Hard Rub- 
ber Co. Uses, chemical, electrical and me- 
chanical properties, and availability of heat 
resistant silicone rubber coated glass fabrics. 

(97) 
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Dry Process Molding Materials. Cordo 
Molding Products Inc. Four bulletins de- 
scribing Cordopreg dry process methods 
and their proper use for advantageous re 
sults in the reinforced plastics industry. 


(98) 
Commercial Glass. Corning Glass Works, 
No. B-83. ‘Properties of Selected Com- 


mercial Glasses’’ gives features of various 
types of glass and suggests industrial appli- 
cations. (99) 


Plastic. Crane Packing Co., 12 pp, ill, No. 
T-103. Complete data on Chemlon packings 
and gaskets fabricated from the new tetra- 
fluorethlyene resin, Teflon. (100) 


Industrial Cork Products. Dodge Cork Co., 
Inc., ill., No. 1h/Do. Includes technical 
data on cork compositions, natural cork and 
cork board. (101) 


Polystyrenes. Dow Chemical Co., 8 pp. 
Complete data on the various Styron formu- 
lations with regard to properties, methods 
of molding, and applications. (102) 


Synthetic Elastic Compositions. E. I. du 
Pont de Nemours & Co., Inc., 8 pp, ill, No. 
A-1427. Presents typical applications and 
uses of Lucite, Polythene, Nylon, Butacite, 
Pyralin, Plastacele and Teflon. (103) 


Viscose Rayon for Industrial Use. E. I. du 
Pont de Nemours & Co., Inc., Rayon Div. 
9 pp, ill, No. A-319. Gives physical prop- 
erties, performance and applications of 
“Cordura”, a high tenacity viscose rayon 


fiber. (104) 


Phenolic Molding Compounds and Resins. 
Durez Plastics & Chemicals, Inc., 4 pp, ill. 
Includes types, properties and uses of a 
variety of Durez phenolic molding com- 
pounds, industrial resins and coating resins. 

(105) 


Glass-Fiber Reinforced Plastics. The Dynakon 
Corp., 8 pp, ill. Reprint offers a convenient 
and practical survey of good practice in 
glass-fiber reinforced plastic design. (106) 


Metal and Plastics Parts. The Electric Auto- 
Lite Co., Bay Mfg. Div., 16 pp, ill. Shows 
wide variety of custom-made ornamental 
and functional metal and plastics parts. 
(107) 


Custom Molded Plastics. Erie Resistor Corp., 
Plastics Div., 4 pp, ill. Illustrated tour 
through Erie’s new Plastics Div. head- 
quarters showing equipment for manufac- 
tured custom molded plastics. (108) 


Flexible Tubing. Flexible Tubing Corp., 8 
pp, ill, No. 5-4. Applications and per- 
formance data on Spiratube flexible tubing 
for ventilation and materials conveying. 


(109) 


Laminated Thermosetting Plastics. Formica 
Co., 16 pp, ill, No. 314. Includes technical 
data on Formica, a laminated thermosetting 
plastic for electrical, chemical and mechani- 
cal applications. (110) 


Plastics. General Industries Co., 16 pp, ill. 
Profusely illustrates the facilities of this 
company for producing a wide variety of 
low-cost custom-molded plastics. (111) 


Nylon Molded Parts and Gears. John A. 
English & Co., Nylomatic Div., 1 p, No. 2. 
Price list of a complete line of nylon molded 
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parts and gears—stock and special stock. 
(112) 


Polyvinyl Chloride Resins. B. F. Goodrich 
Chemical Co., 16 pp, ill, No. G-8. Bulletin 
discusses the materials and factors used in 
calendering, extrusion and injection molding 
compounds. (113) 


Plastic Adhesive. Goodyear Tire & Rubber 
Co., Inc., 24 pp, ill, No. S-9416. Properties, 
applications, specifications and data sheets 
of Pliobond, a quick-setting plastic adhesive 
that bonds anything to anything. (114) 


Thermoplastic Molding Powder. Hercules 
Powder Co., 15 pp, ill. Applications, speci- 
fications and ordering data on cellulose ace- 
tate molding powders. Includes detailed 
properties chart. (115) 


Balsa Wood. International Balsa Corp., 20 
pp, ill. A factual report on the growth, pro- 
duction, processing and use of Balsa Wood. 

(116) 


Furfuryl Alcohol Resin. Maurice A. Knight 
Co., 4 pp, ill, No. 6. Properties, uses and 
applications of Permanite alcohol resins 
used in the fabrication of corrosion-proof 
chemical equipment. (117) 


Polystyrenes. Koppers Co., Inc., 2 pp, No. 
C-2-169. Features a table giving all the 
properties of a complete line of straight and 
modified polystyrenes. (118) 


Mechanical Rubber Goods. Lavelle Rubber 
Co., 424 W. Wood St., Chicago 22, IIl., 60 
pp, ill, No. MS 52. A comprehensive de- 
sign guide and catalog listing a variety of 
mechanical rubber goods, and including 
characteristics and recommended usage. Re- 
quest direct from Lavelle on company letter- 
head. 


Glass. Libbey-Owens-Ford Glass Co., 8 pp, 
ill, No. SPD. Describes a variety of types 
of glass for decorative and functional pur- 
poses, giving typical uses, properties and 
available sizes. (119) 


Luminescent Plastics. Luminescent Plastics 
Corp., 7 pp, ill. Illustrates wide variety of 
products of luminescent plastic material. 


(120) 


Hydraulic Fluid. Monsanto Chemical Co., 
Organic Chemicals Div., 4 pp, No. 0-D-602. 
Properties, test results and description of 
F-9 nonflammable hydraulic fluid for high- 
temperature uses. (121) 


Carbon Products. Morganite Inc., 8 pp, ill, 
No. 1f. Specifications of various carbon 
bearings and bushings. Also, properties of 
six series of Morganite carbon products. 


(122) 


Mica Insulation. Mycalex Corp. of America, 
24 pp, ill, No. VI. Engineering data on 
Mycalex, a glass-bonded mica insulation for 
all frequencies. (123) 


Molded Rubber Parts. Parker Rubber Prod- 
ucts Div., Parker Appliance Co., 4 pp, ill, 
No. 5201A1. Lists the many advantages of 
using Parker custom molded rubber parts in 
a variety of applications. (125) 


Nonmetallic Perforated Materials. Pearson 
Industries, 4 pp, ill. Complete data on 
Acouperf, a nonmetallic perforated material 
combining a heretofore unknown degree of 


sound transparency with novel decorative 
effects. (126) 
Molded Plastics Products. Pro-Phy-Lac-T;j, 
Brush Co., 13 pp, ill. Discusses this com 
pany’s molding equipment, assemblin; 
cilities, and research and testing 

ments. 


Carbon Graphite. Pure Carbon Co., I: 


pp, ill, No. 52. Complete technical 

description, properties, application: 

specifications of Purebon carbon graphite 
( g) 


Extruded and Molded Rubber Parts. Repu! 
lic Rubber Div., 12 pp, ill. Describes facil; 
ties for custom manufacture of molded apn 
extruded rubber products. Describes vario, 
products. (129) 


Flexible Hose. Resistoflex Corp., 4 pp, ij! 
Includes chemical and physical propertie: 
and typical applications of Resistoflex flex. 
ible hose. ( 130) 


Plastics. The Richardson Co., 2782 Lake St 
Melrose Park, Ill., 24 pp, ill, No. 83 
‘Facts About Plastics’ gives basic introdu 
tion to plastics, their production and uses 
in industrial and consumer products. R¢ 
quest direct from Richardson on company 
letterhead. 


Fibrous Sheet Materials. Rogers Corp., 19 pj 
ill. Data sheets on Rogers’ Duroids giving 
properties, test values and applications of 
each particular Duroid. (131) 


Teflon. Sparta Heat-Treat Co., Plastics Diy 
4 pp, ill. Illustrates various Teflon mold 
ings produced by Sparta, and includes a 

tailed table of typical properties of molded 
Teflon TF-1. (132) 


Plastics. Spaulding Fibre Co., Inc., 8 pp 
ill. Presents a detailed list of typical and 
special applications possible when using 
Spaulding plastic material. (133) 


Cellular Rubber. The Sponge Rubber Prod- 
ucts Co., 20 pp, ill. Properties of, specif- 
cations for, and test data on this firm's cel- 
lular rubber materials. (13 


Plywood. Technical Plywoods. Brief pai 
ticulars on Plytech, Fybrtech and Carstenit 
plywoods. (135) 


Ceramic Laboratory Ware. The Thern 
Syndicate Ltd. Technical descriptions, spé 
fications and prices of Vitreosil ware, sa 
to be superior to porcelain in some uscs 

( 136) 


Rubber Products. U.S. Rubber Co., 25 pp 
ill, No. M-9012. Detailed description « 
new research and developmen: laboratory, 
indicating its place in development of rub- 
ber products. (137) 


Thermoplastics. Westchester Plastics Inc., 4 
pp. Advantages of using this company’s set 
vices for all types ot coloring in molding 
and extruding of plastics. (138) 


Finishes © Cleaning and 
Finishing 


Metallizing [Provesses. Advanced Vacuul 
Products Inc, 2 pp, Nos. AV55-H and AV- 
55-L. Technical data on the AV-55-H 
metallizing process for producing high tem: 
perature vacuum-tight seals, and the AV- 
55-L metallizing process for producing 
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yvacuum-tight ceramic seals for low tempera- 


tures (139) 


Chromate Conversion Coatings. Allied Re- 
search Products Inc., 4 pp, ill, No. 8. Com- 
siete data on the basic characteristics of 
7 { hromate conversion coatings, and 

.ctions on various metals. (141) 


Metal Plating Facilities. American Nickeloid 
Co. Brochure shows in detail this company’s 
for plating copper, chromium, 


and prass on various bases ror de- 


1rposes (142) 


Wet Blasting Machine. American Wheel- 
abrator & Equipment Corp., 6 pp, ill, No. 
( ym plete data on the Model 64 Liqua- 
wet blasting machine for handling in- 
lividual pieces or loads weighing up to 


(143) 


Barrel Finishing Compound. Blue Magic 
Chemical Specialties Co., 2 pp, ill, No. 1. 
Includes advantages and case histories of 
Blue Magic No. 1, a cutting and finishing 
ompound for barrel finishing bronze, brass, 
pper, gold, silver, etc. (144) 


Resin-Bonded Laminates for Finishing. The 
Chemical Corp., 20 pp, ill, No. PD-1R353. 
Data sheets discuss a variety of tanks, ducts, 
hoods, stacks and waste pipe for corrosion 
resistant use. (145) 


Degreasers. Detrex Corp., 16 pp, ill. De- 
scribes and illustrates a complete line of de- 
greasing machines for every type of solvent 


leaning. (146) 


Acid Derusting and Descaling Compound. 
Enthone Inc., 3 pp. Detailed information on 
Enthone Descaler 2A, a dry, free-flowing 
acid compound used for removing rust and 
scale from steels and alloys steels. Prices 
included. (147) 


Organic Coatings. Glidden Co., 8 pp, ill, 
V. 2, N. 1. Articles discuss a variety of 
products in home and industry using Glid- 
den’s coatings and finishes. Includes chart 
listing principles to follow to preserve and 
use finishing materials. (148) 


Nickel-Plated Metals. International Nickel 
Co., Inc., 4 pp, ill, No. EY-93/46. Reprint 
how high corrosion resistance gives 
nickel-plated metals wide range of uses. 


(149) 


High-Pressure Cleaners. J. P. Mfg. Co., 4 
ill. Typical applications of the new 
) Series Whirlpool high pressure clean- 
ers that degrease, wash, strip and clean in 
me Operation. (150) 


Wax Finishes. S. C. Johnson & Son, Inc., 
16 pp, ill, No. ADV 322. Brief description 
of wax finishes for such materials as rub- 
ber, metals, building materials, plastics and 


paper, and methods of applications. (151) 


Finishing Equipment. The Murray-Way 
Corp. Catalog describes full line of this 
irm's automatic polishing, buffing and 
grinding equipment. (152) 


Cleaning Metal Surfaces. Neilson Chemical 
Co. Data sheet describes this firm's prod- 
ucts meeting government specifications for 
cleaning, rust removing, etching and protec- 
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tion of metals. (153) 
Zinc Dust Paints. New Jersey Zinc Co., 36 
Pp, ill. Characteristics and uses of zinc 


‘ust paints, most adherent paints for gal- 
vanized iron and steel zinc. (154) 


Metal Cleaner. Niagara Alkali Co. Pam- 
phlet ives properties of Nialk Trichlor- 
¢thylene, high quality metal-cleaning and 
w“6rcasing agent. (155) 
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Cleaning for Plating on Steel. Oakite Prod- 
ucts Inc., 27 pp, No. F5867R1. “Four 
Good Steps Toward Better Electroplating on 
Steel’’ describes four steps especially helpful 
in obtaining superior cleaning of both low 
and high-carbon steel. (156) 


Rust Resistant Coating. Parker Rust Proof 
Co., 12 pp, ill. Discusses the use of Bon- 
derite, a rust resistant coating, as an aid in 
cold forming. (157) 


Metal Finishing. Pelron Corp., 12 pp, ill. 
Facilities of this company for handling vari- 
ous specific metal finishing jobs, and some 
of the products produced. (158) 


Corrosion Resistant Coating. Rust Proofing 
& Metal Finishing Corp., 6 pp, ill. Dis- 
cusses Endurion, a corrosion resistant finish 
for iron and steel, obtained by chemical 
immersion. (159) 


Strippable Protective Coating. Seal-Peel 
Inc., 3 pp, ill. Gives characteristics and ad- 
vantages of this company’s hot dip trans- 
parent strippable protective coating. (160) 


Metal Cleaning. Solventol Chemical Prod- 
ucts Inc., 5 pp, ill. Shows washer designs 
and exclusive features of Solventol spray 
washers and their uses in defense jobs. 


(161) 


Zirconium Glazes for Ceramics. The Titanium 
Alloy Mfg. Div., 30 pp. Description, uses 
and properties of TAM zirconium glaze 
opacifiers. (162) 


Corrosion Resistant Linings. U.S. Stoneware, 
Process Equipment Div., 12 pp, ill, No. 
TL-526. Technical data and typical appli- 
cations of Tygon corrosion resistant linings. 


(163) 


Heat Treating ® Heating 


Continuous Quenching Tanks. American Gas 
Furnace Co., 4 pp, ill, No. 820. Specifica- 
tions of complete line of continuous auto- 
matic quenching tanks. Shows several fac- 
tory installations. (164) 


Ovens and Heaters. Burdett Mfg. Co., 11 
pp, ill. Covers sheet metal designing and 
production facilities of this firm—including 
ovens, heaters, spray booths and washers. 
(165) 


Furnace Heating Elements. Carborundum 
Co., Globar Div. Complete data on Globar 
silicon carbide heating elements, said to be 
efficient, safe and easy to repair. (166) 


Recirculating Furnaces. Despatch Oven Co., 
12 pp, ill, No. 81. Shows a variety of Des- 
patch recirculating furnaces in operation on 
different heat treating applications. (167) 
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Hardening Compound. Doughty Labora- 
tories Inc., 4 pp, ill. Discusses Hard’N’Tuff, 
a hardening compound that carburizes, ni 
trides and chromizes steel. (168 ) 


Molten Salt Baths. E. I. du Pont de Nemours 
& Co. (Inc.), Electrochemicals Dept., 82 pp, 
ill, No. A-3294. Third edition of a com- 
plete guide in the use of molten salt baths 
for heat treating and case hardening. (169) 


Electric Sintering Furnaces. The Electric Fur- 
nace Co., 4 pp, ill. Descriptions and uses 
of nine EF sintering furnaces. (170) 


Film Type Heating Elements. Electrofilm 
Corp., 12 pp, ill. Applications and charac- 
teristics of Electrofilm elements for the 
heating of metal or nonmetal parts. (171) 


Electric Heaters, Ete. General Electric Co., 
60 pp, ill, No. GEC-1005D. Applications, 
specifications and prices of a complete line 
of Calrod electric heaters and heating de- 
vices. (172) 


Electric Muffle Furnaces. Harper Electric Fur- 
nace Corp., No. 346. Features and specifi- 
cations of this company’s line of electric 
muffle furnaces for such uses as heating and 
annealing. (173) 


Electric Furnaces. Hevi Duty Electric Co., 6 
pp, ill, No. HD-153. Specifications and ad- 
vantages of using Hevi-Duty 2600 F electric 
furnaces incorporating silicon carbide heat- 
ing elements. (174) 


Radiant Heating. Holcroft & Co., 8 pp, ill. 
Advantages, characteristics and limitations 
of radiant tube heating. Details on burner 
performance and design. (175) 


Forced Convection Units. Ipsen Industries, 
Inc. New design features and specifications 
of various controlled atmosphere heat treat- 
ing units designed with 100% forced con- 
vection heating for greater efficiency. (176) 


Surface Hardening Stainless Steels. Lind- 
berg Steel Treating Co., 24 pp, ill. Gives 
complete data on the Malcomizing process 
for surface hardening stainless steels. Seven 
case histories are included. (177) 


Gas Burners. Selas Corp. of America, 4 pp, 
ill, No. SC-1001. Detailed information on 
five types of Selas Series PRS Spear Flame 
gas burners for any localized pointed flame 
heating requirements. (178) 


Air Compressors. The Spencer Turbine Co., 
12 pp, ill, No. 126-A. Performance curves, 
capacity tables and detailed descriptions of 
Turbo compressors for use in gas or oil fired 
heat treating equipment. (179) 


Heat Treating Accessories. Stanwood Corp., 
16 pp, ill, No. 16. Describes variety of 
heat treating accessories, including baskets, 
retorts and carburizing boxes. (180) 


Liquid Carburizing Salts. Swift Industrial 
Chemical Co., 4 pp, ill. Complete data on 
Swift polytherm blended liquid carburizing 
salts for imparting a hard, wear resistant 
surface to steel. (181) 


Radiant Heaters. Edwin L. Wiegand Co., 
7500 Thomas Blvd., Pittsburgh 8, Pa., 10 
pp, ill. Complete data on the use of Chroma- 
lox far-infrared radiant heaters for fusing 
and embossing cast and calendered materials. 
Write direct to Wiegand on company let- 
terhead. 
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Welding @ Joining 


Rubber-to-Metal Bonding. Acushnet Process 
Co., 8 pp, ill, No. 51-A. Supplement A to 

Acushnet rubber data handbook gives 
more detailed information concerning the 
rubber-to-metal adhesion process. (182) 


Stainless Steel Electrodes. Alloy Rods Co., 
20 pp, ill, No. ARS53-16. Discusses two 
basic types of Arcaloy stainless steel elec- 
trodes for all stainless steel welding. (183) 


Silver Brazing. American Platinum Works, 
48 pp, ill. Reference manual on silver braz- 
ing discusses low temperature brazing, braz- 
ing alloys, design considerations and other 
topics. (184) 


Resistance Welding Alloys and Electrodes. 
Ampco Metal Inc., 24 pp, ill, No. RW-1a 
Physical properties, applications and speci- 
fications of a complete line of Ampco-Weld 
products for resistance welding. (185) 


Bonding Resins. Ciba Co., 4 pp, ill. Proper- 
ties of mew group of resins, their applica- 
tions as adhesives for metals and nonmetal- 
lics, moldings and coatings. (186) 


Rosin Core Solder. Division Lead Co., 4 pp. 
Features Divco’s X-25 rosin core solder, 
which provides flux activity at a tempera- 
ture even before the solder is completely 
molten. (187) 


Rosin Core Solder. Federated Metals Div.., 
American Smelting & Refining Co., 4 pp, 
ill, No. 158. Advantages of using the new 
RTS 200 rosin core solder, available in a 
wide variety of wire sizes, compositions and 
quantities. (188) 


Silver Brazing Alloys. Goldsmith Bros. Smelt- 
ing and Refining Co., 25 pp, ill. Data sheets 
on silver brazing alloys include sizes, price, 
shipment and assortments. Also contains 
list of typical applications. (189) 


Silver Brazing Alloys. Handy & Harman, 24 
pp, ill, No. 20. Information on Easy-Flo 
and Sil-Fos low temperature silver brazing 
alloys, and valuable data on _ brazing 
methods. (190) 


Threaded Inserts. Heli-Coil Corp., 15 pp, 
ill, No. 650-R. Description, advantages and 
specifications of Heli-Coil threaded inserts 
for insertion into tapped holes to protect 
threads, reduce wear and expense. (191) 


Stud Welding. KSM Products Inc., 27 pp, 
ill. Booklet explains correct use of stud 
welding equipment, and outlines steps and 
procedures to be followed. (192) 


Induction Heating for Brazing. Lepel High 
Frequency Laboratories Inc., 8 pp, ill. De- 
tails on induction heating units for acceler- 
ated brazing of parts. (193) 


Inert-Gas-Welding Torches. Linde Air Prod- 
ucts Co., No. 7979. Details and specifica- 
tions of the newest Heliarc torches for inert 
gas shielded arc welding. (194) 


Silver Brazing Preforms. Lucas-Milhaupt En- 
gineering Co., 10 pp, ill. Features an inter- 
esting article on the advantages of using 
silver alloy preforms. Includes detailed 
specifications. (195) 


Hard Surfacing Electrodes. The McKay Co., 
4 pp, ill. Typical applications and specifi- 
cations of McKay Hardalloy 58 low hydro- 
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gen hard surfacing electrodes for re 


impact and resistance to abrasion (196 


Electrodes and Holders. P. R. Mallory & 
Co., Inc., Welding Div.. 2 pp. ill. No. 8-1 
Advantages, design and application of 
(4 deg per side) %-dia spot welding elec- 
trodes and holders. (197) 


Tubular Furnaces. Marshall Products Co.. 
4 pp, ill. Discusses both the creep test and 
tensile test models of Marshall tubular fur- 
naces, as well as control panels and radial 
brackets. Includes specifications. (198) 


ind 


Adhesives. Merchants Chemicals Co., 4 pp 
Lists various Dyna Bond adhesives. their 
characteristics and industrial uses. (199) 


Precious Metal Solders. The J. M. Ney Co., 
1 p. Melting ranges, colors and identifica- 
tion numbers of this company’s gold and 
platinum solders for electronic tubes. (200) 


Fasteners. Prestole Corp., 1345 Miami St., 
Toledo, Ohio, 8 pp, ill, No. D-1952. Tech- 
nical data on the Prestolizing methods of 
fastening sheet metal parts and products 
Write direct to Prestole on company letter- 
head. 


Screws. Russell, Burdsall & Ward Bolt & 
Nut Co., 8 pp, ill. Presents principle of 
fastening, advantages and specifications of a 
complete line of Spin-Lock screws available 
in hex, pan, truss or flat heads. (201) 


New Fastener. Shakeproof Inc., 16 pp. ill. 
No. AS-39. Describes Keps preassembled 
nuts and lockwashers claimed to eliminate 
lockwasher handling. (202) 


Fostening Specialties. Southco Div., South 
Chester Corp., 22 pp, ill, No. B-2. Infor- 
mation on industrial fasteners for metal-to- 
metal and metal-to-wood applications, in- 
cluding installation procedure and dimen- 
sional data. (203) 


Stainless Steel Fasteners. Star Stainless 
Screw Co. Lists Star's stainless and special 
screw machine products available. (204) 


Welding Procedure. Stoody Co. Folder de- 
scribes welding procedure for repairing 
metal parts such as top carrier rolls for trac- 
tor treads. (205) 


Welding Steel Castings. Tempil Corp., 11 
W. 25th St.. New York, N. Y., 40 pp, ill. 
Technical data book on the recommended 
practice for the welding of steel castings, 
prepared and published by the Steel Found- 
ers’ Society of America. Request direct from 
Tempil on company letterhead. 


Nut Retainers. Tinnerman Products Inc., 8 
pp, ill, No. 245-3. Specifications and de- 
scriptions of Speed Grip nut retainers offer- 
ing a sure method of keeping nuts secure. 

(206) 


Welding Machines. Westinghouse Electric 
Corp., 17 pp, ill, No. B-5622. Describes 
three basic a.c. welding machines and their 
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accessories produced by Westing! use 


Specifications included. (207) 


Forming ® Casting ¢ Molding 


Machining 
Die Casting Machine. A. B. C. D 
Machine Co., 4 pp, ill. Complet 
and specincations of the ] lb zinc A 


casting machine 


Preform Press. Baldwin - Lima - Hamilto; 
Corp., 4 pp. Physical data, press desc: ptior 
operation of Model 3-60 preform pr f( 
high bulk factor materials. (209 


Coated Abrasive Tools. Behr-Manninge Dj 
of Norton Co., 6 pp, ill. Folder 


various problems encountered and explai; 
how they were solved with mechanical po! 
ishing coated abrasive tools. (210) 


Specimen-Cut-Off Machines. Buehler Lt 
Describes complete line of metallurgical 
specimen cut-off machines available fo; 
samples from YY to 3 in. in dia. (211) 


Grinding. Carborundum Co., Form A-1204 
New revised Series of 32 bulletins, 8 en. 
tirely new, of this company’s grinding tools 

(212) 


Machining Equipment. The Cincinnati Mill- 
ing Machine Co., 48 pp, ill, No. M-1712 
Features and specifications of this company’s 
automatic flame hardening machines, grind 
ing machines and milling machines. (213) 


Moly-Sulfide Lubricant. Climax Molybdenu 
Co., 40 pp. Detailed tables of applications 
of moly-sulfide lubricant in the manufactur. 
ing plant, the job shop and in the field, in- 
dicating form used, and results of applica- 
tions. (214) 


Coiling Machine. Driver-Harris Co., N 
C-52. Information on new coiling machine 
said to eliminate coil irregularity due t 
work-hardened areas produced during coil 
formation. (215) 


Chamfering Electrode. Eutectic Welding 
Alloys Corp., 25 pp, ill. Describes Cham- 
ferTrode, new rod for gouging, chamfering 
and milling operations on all metals ana 
alloys without oxygen or special equip 
ment. (216) 


Tungsten Carbide Compacting Tools. National 
Carbide Die Co., 4 pp, ill. Discusses vati- 
ous tungsten carbide compacting tools 4s 
they are applied to powdered ae 
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Drilling Machine. Wales-Strippit Corp., § 
pp, ill, No. DM. Describes features, s¢t- 
ting up, operation and accessories of Wales 
drilling machine, designed for precision 0- 
cation of holes. (218) 


Aluminum Extrusion Presses. Watson-Still: 
man, ill, No. 340-A. Describes this com: 
pany’s light metal extrusion presses of 500- 
to 5000-ton capacities, their features an 
advantages. (219) 


Adjustoble Perforating Dies. S. B. Whistler 
& Sons Inc. Catalog describes this company $ 
line of adiustable perforating dies fot 
punching holes in sheet metals. Includes 
prices and applications. (220) 


Tube Mills. The Yoder Co., 65 pp, ill. Pros 
and cons of operating a tube mill, plus d¢ 
tailed information on the process. Als®, 
technical data on standard and other equip. 
ment. (221 


MATERIALS & METHODS 
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inspection ® Testing * Control 


Laboratory Chemicals. Allied Chemical & 


Dye Corp., General Chemical Div., 264 pp, 
Catalog of laboratory reagents and 

als describes their properties, speci 

ons, storage, packaging and other data. 
221A) 


Test Chambers. American Research Co., 4 
op, ill. Describes the basic environmental 
test chambers produced by this company for 
testing under a variety of conditions. (222 


Contour Measuring Projector, Bausch & 
Lomb Optical Co., No. D-27. Specifications 
and features of contour measuring projector 
claimed to enable very accurate measure- 
ments of parts. 223) 


Magnifying Contour Projector. Eastman 
Kodak Co., 8 pp, ill, No. F1-23. Operating 
principle, applications, features, specifica- 
tions and accessories of this firm's contour 
(224) 
Pyrometers. General Electric Co., Apparatus 
Dept., 8 pp, ill, No. GEA-5534. Sensitivity, 
rugged construction and easy replacement 


e among features stressed for the G-E 
rometet (225) 


projector. 


Metallurgical Laboratory Equipment.  Har- 
shaw Chemical Co., Harshaw Scientific Div., 

pp, ill, No. D2637. Catalog describes 
nd gives specifications of this company’s 
vailable metallurgical laboratory equip- 
ent. (226) 


Dew Point Indicator. Illinois Testing Labor- 
itories. Describes Alnor Dewpointer for 
hecking, simply and accurately, the dew 
int of gases generated for heat treating. 

(227 


Fatigue Testing Machines. Krouse Testing 
Machine Co., 10 pp, ill, No. 46-B. De- 
rides company’s plate and sheet fatigue 
t machines, including specifications 
testing data. (228) 


Inspection Tool. Magnaflux Corp., 4 pp, ill. 
How and where to use Spotcheck, an im- 
proved dye penetrant inspection method for 
caUing defects open to the surface in 


etals, ceramics, plastics and other non- 


rous solid materials. (229) 
laboratory Filters. Micro Metallic Corp., 6 
pp, ill. Features available forms of a variety 


t stainless steel laboratory filters with por- 
Ous stainless steel filter elements. (230) 


Profilometer Chart. Micrometrical Mfg. Co. 
Wall chart lists working range of Profilome- 
‘er equipment for measuring surface rough- 
ness in millionths of an inch. (231) 


Impact Testing Machines. National Forge & 
Ordnance Co.., Testing Machine Div., 4 pp, 
ill, No. 523. Discusses a new low capacity 
impact tester for plastics, ceramics and light 
metals. Includes specifications. (232) 


Spectrographs. National Spectrographic Lab- 
Oratories Inc., 4 pp, ill, No. 300. Descrip- 
tion, operating principle and control fea- 
tures of spectrograph units for both quanti- 
‘ative and qualitative analysis. (233) 


Saga Spectrometry. North American Philips 
> Ine, 4 pp, ill, No. S-201. Reprint ex- 
Plains the use of x-ray diffraction and 
“ray spectrometry in handling difficult lab- 
“ratory and production line tasks. (234) 


mnlation Pyrometer. The Pyrometer Instru- 
of P 0., No. 100. Features and principle 
yromradiation pyrometer for obtaining 
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spot temperatures in furnaces, kilns, forg- 
ings and fire boxes. (235) 


Impact Testing Machine. Richle Testing Ma- 
chines Div., American Machine & Metals 
Inc., 6 pp, ill, No. RM-8-52. Booklet gives 
operating features and specifications of the 
Riehle Model PI-2 impact testing machine. 
Also illustrates other Riehle testing ma- 
chines. (236) 


Tensile Testing Machines. Scott Testers Inc., 
6 pp, ill, No. 50. Shows wide assortment of 
testing machines for testing tensile strength 
of materials such as rubber, paper, wire and 
thread. (237) 


Testing Machines. Steel City Testing Ma- 
chines Inc., 4 pp, ill, No. G-252. Describes 
and illustrates a complete line of Brinell 
hardness testing machines. (238) 


Pyrometer Wire Color Codes. Thermo Elec- 
tric Co., Inc. Handy chart gives pyrometer 
color codes, calibration symbols and parts 
meeting ISA, military and aeronautical spe- 
cifications. 239) 
Package Testing. U.S. Testing Co., Inc., 8 
pp, ill. Describes methods for testing pack- 
ages designed for products up to 1000 Ib 
for vibration and impact. Includes prices. 

(240) 


General 


Lettering Machine. Ralph C. Coxhead Corp.., 
{ pp, ill. Lists the many advantages of 
using the Vari-Typer lettering machine in 
the drafting room. (241) 


High Vacuum Applications. Distillation 
Products Industries, 16 pp, ill, No. CEC- 
1801B. Applications, methods, features, 
operation and performance of the model 
24-101A leak detector in accurately detect- 
ing and locating leaks in vacuum or pres- 
sure equipment. (242) 


Vacuum Pump. Kinney Mfg. Co., No. 
V51-A. Features, specifications and price 
information on the CVM3153 Midget 
Vacuum Pump. (243) 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 6 pp, ill, No. 1-B. Shows 
Misco rivetless chain conveyors and Wood- 
man belt conveyors for high temperatures. 


(244) 


Radiation Detection and Counting Instru- 
ments. Nuclear Measurements Corp., 24 
pp, ill. Presents a complete line of radia- 
tion detection and counting instruments, fea- 
turing proportional counters and propor- 
tional counter converters. (245) 


Materials Controls. Remington Rand Inc., 
No. KD 367. Booklet describes Kardex sys- 
tem for keeping visible materials and parts 
inventories coordinated with production. 
(246) 


Industrial Chilling Equipment. Sub-Zero 
Products Mfg. Div., Deep Freeze Distribut- 
ing Corp., 8 pp, ill. Specifications and uses 
of industrial chilling machines for shrink- 
ing, testing and treating of metals. (247) 


Metal Processing. Arthur Tickle Engineering 
Works, Inc., 16 pp, ill. Profusely illus- 
trates the facilities of this company for 
forging and plate fabricating, metal spray- 
ing, and Alumibonding and aluminum cast- 
ing. (248) 
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know about the 


Moly-sulfide 


ALITTLE DOES A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkableresults 
in the shop and in 


the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sultide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 
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SCREW 


ust 






‘STANDARDS’ 








Screw Calculator 


YOURS FOR THE ASKING 


This handy pocket-sized slide-rule type 
socket screw calculator gives diameters, 
lengths, socket dimensions, threads and drill 
sizes—in fact, everything you want to know 
when using UNBRAKO socket screw products. 


Our New UNBRAKO 


And it’s free. Ask your UNBRAKO distributor 
or write SPS, Jenkintown 60, Pa. 


UNBRAKO 


SOCKET SCREW DIVISION 


Standard UNBRAKOs are sold by lead- 
ing industrial distributors everywhere. 





Che Hylu G ae  WSIARI FOR THE FUTURE 


JENKINTOWN PENNSYLVANIA 
Self-Locking Flat Head Shoulder Knurled Head Dowel Button Head 
Set Screws Cap Screws Screws Cap Screws Pins Socket Screws 





CEMENTED CARBIDE 
THREADED, TAPPED, BROACHED, 


PRECISION MACHINED! 





With amazing speed and 
accuracy, the hardest man- 
made metals can now be 






at Arc Machining, Inc. 
includes machining 

of carbide dies; 

finish machining 

after final heat 
treatment where 

|} distortion presents a 
/ problem; corrective 
_ machining of hardened 
parts; die revisions; 
drilling small holes in stainless steel tubing, 
etc. without burrs. These and many more 
applications of “arc machining” are saving 
specification and process engineers thousands 
of dollars each day. Send us your problem today. 


ARC MACHINING, INC. 


722 N. Rochester Rd. + Clawson, Michigan 
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the work now being done | 
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Starting Point for a Better Produc 
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LOWER MOLDING COSTS WITH NEW 


AUTOMATIC MACHINES 


PYRO's Engineers and Technicians 
have developed new molding equip- 
ment—which reduces production costs 
for small parts. These machines 
eliminate the ‘“‘human element’’ by 
operating fully automatically and 
cre ideally adapted to both long 
ond short run production. Such 
high speed operation eliminates the 
need for large, expensive multi- 
cavity molds. Thus, mold costs ore 
lower too. 


Closer 





quality control of molded 
ports is now possible. Fewer mold 
cavities results in uniform flow ond 
temperature conditions in eoch 
cavity. Inspection costs ore reduced 
to a minimum, 


These new machines cre an ex 
clusive development by Pyro. A 
large battery stonds ready to serve 
you. 


Investigate now! Send your port 
designs ond complete information to 
PYRO for prompt, money-saving quo- 
tations. Complete injection molding 
services under one roof: Product De. 
sign and Development, 
and Tooling, Production and Assem: 
bling, Why poy more thon neces 
sory? It will poy you to check 


Engineering 





with PYRO. 


PLASTICS 
PYRO PARK, 


CORPORATION 
UNION, NEW JERSEY 









perfect 
finish 


Sra 


fabricating 


You can easily cut production time and cost with 
Enamelstrip, the continuous-feed, pre-colored 
metal coil. Leading manufacturers of meto! 
products are using it with outstanding results in 
a wide variety of items. Enamelstrip's exclusive 
flexible finish withstands the stresses of draw- 
ing, bending and forming without cracking © 
peeling. Many companies have entirely elimi- 
nated their finishing departments! Any meto! 
in any finish will be coated and slit to your 
own specifications. 


Write TODAY for detailed color bulletin. 


THE COATED COIL CORPORATION 


513 West 30th Street, New York 1 * 
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Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuais during the last five | 
years. The supply of many has 
been exhausted, but the follow- 
ing subjects are available: 


6| Extruded Metal Shapes & Their Uses 

62 Ceramics for Engineering Applications 

63 Heat Resistant Sestlags 

64 Mechanical Finishing of 
Decorative Purposes 

65 Welding Electrodes and Rods—for 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and Parts | 


Metals—for | 


68 Glass as an Engineering Material 

69 Cleaning and Finishing Stainless Steels 

70 Compression Molded Plastic Parts 

71 Wrought Aluminum Alloys 

72 How to Overcome Materials Shortages 
in Product Design and Manufacture 

73 Die Castings 

74 Wrought Phosphor Bronzes 

75 Salt Baths for Metal Treating 

76 Cold-Headed Parts 

77 Titanium, Zirconium, Molybdenum, 
Etc. as Engineering Materials 

79 Plastics as Alternate Materials 

80 How to Select Brazing & Soldering 
Materials 

81 Carbon & Graphite Materials & Parts 

82 Titanium and its Alloys 

83 Electroplated Coatings on the Light 
Metals 

84 Cold Forming Stainless Steel Parts 

85 Tool Steels 

86 Carbon and Low Alloy Steel Castings 

87 Carburizing of Steels 

88 Welded and Brazed Parts 

89 Aluminum Bronze 

91 Glass-Reinforced Plastics 

92 Malleable Iron Castings 

93 Magnetic Materials 

94 Welding the Stainless Steels 

95 Rubber Parts 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 

Order Now 

Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 
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330 West 42nd Street 
New York 36, N. Y. 


Please send me copies each of 
the following manual reprints: 
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The Editor's Page 


New Occupation 


It probably won't be long until every cigarette 
factory that amounts to anything will have a plant 
metallurgist. Why? Well, it has recently been 
determined that manganese and boron have definite 
effects upon the nicotine content of tobaccos. Re- 
searchers of Columbia University recently con- 
cluded that metallic elements in the soil in which 
tobacco is grown affect the properties of that 
weed the same as they affect the properties of 
steel, when properly used. Restricting the man- 
ganese decreases the nicotine content, and restrict- 
ing boron increases nicotine content. When this 
news reaches the high-powered advertising boys, 
we can expect an entirely new trend in cigarette 
advertising. I can see it now: Instead of a white- 
coated doctor, we will see a metallurgist in the 
4-color ads being quoted: “Yes sir, I have analyzed 
all leading cigarettes and find that Fortunate Blows 
are lowest in manganese and higher in boron than 
any other cigarette. The difference is in a new 
heat treating process that removes all the tobacco 
and leaves pure boron. Try them today.” 


Poor Us 


According to a recent news release from the 
Dept. of Commerce, magazine production is con- 
sidered expendable in the event of atomic warfare 
—and to think that an Industry Advisory Com- 
mittee agreed! to that conclusion. Perhaps we did 
make a bad choice in becoming an editor instead 
of a miner. 


Time for Aluminum 


Speaking of tradition and things old, the time- 
mellowed city hall clock in Wichita, Kansas, re- 
cently had its face, or more properly, its hands 
lifted. It seems that the clock was originally 
fitted with wooden hands. The softness of the 
wood made a nice toe-hold for the claws of an 
exploratory bird. He told his friends about it. 
Soon the fast traveling news resulted in a slowing 
of the clock. The combined weight of the birds 





and their roost was just too much for the clock’s 
mechanism to cope with, and the result was a 
stopped clock. To give Wichita the right time, 
aluminum hands took over as a replacement for 
wood, and now the birds are unhappy. They 
can’t get a claw-hold in the aluminum and fall off 
the hands as time marches on. 


Higher Production Needed 


Canada gives promise of being one of the most 
important nations on earth. Nearly everyday we 
hear of some important new resources being un- 
covered or developed there. The scarcity of one 
national resource throws a cloud over an other- 
wise bright future. In the words of H. G. Hilton, 
president, The Steel Co. of Canada, “We need 
every Canadian we can produce and many more 
people besides.’ Perhaps a Canadian productivity 
team should visit China or India or some other 
overpopulated area to see what they can learn. 


A Star in Our Crown 


We think we showed admirable restraint in 
avoiding any reference to the recent British Coro- 
nation until this time. Outside of the fact that we 
had no reasons for any such references, there were 
other reasons. The nation’s daily press, radio and 
television—at least in the New York area—so 
overplayed the event that we sought some refuge, 
a place where nary a word was to be found. So 
we provided one for ourselves. Lest our British 
friends think we are belittling that historic event, 
we hasten to assure them that we think such his- 
toric pageantry is wonderful. Our criticism is 
against American mediums of communication, all 
of which could have used some of the traditional 
British restraint in handling the story. But then 
we seem to overdo any notable subject. 


T. C. Du Mond 
Editor 
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